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To save the soil and to produce the ever-in- 
creasing tonnage of meat and milk our steadily 
growing population requires, American farm- 
ers need a yearly 114 billion pounds of grass, 
legume, and other forage seeds, according to 
USDA estimate. New full-color 24x36-inch 
poster, “MONEY CROPS... NEW AND 
OLD,” illustrates many of these crops, some 
familiar, some little known. It gives tips on 
how to save as much of the seed as possible, 
outlines the characteristics a combine should 
have to fit the job. Colorful, interesting, edu- 
cational. Available without charge. 
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POSTERS - CHARTS - BOOKLETS - SLIDE FILMS - FULL-COLOR SOUND MOVIES 


You have your choice of a wide variety of subjects Printed matter is furnished, slide films and movies 
and media among Case Visual Education Materials. loaned—all without charge. Movies are all 16 mm., 
Big, bright posters and charts which illustrate con- in color with sound. Order booklets and schedule 
touring, building ponds and terraces, farm safety, films through your Case dealer or branch, or Edu- 
and farm machinery, to name a few. cational Division, J. I. Case Co., Racine, Wis. 


Slide films show farming history, safety, proper 
operation of farm machinery, and other topics. Study- 
outlines cover pond building, contour and grassland 


Send for Case Visual Education Materials Catalog. 
This handy little booklet lists and describes all movies, 


6 ‘ Movi mp Rt RE h posters, etc., tells how to order printed matter, how to 
nie. aia, Kenge egal, schedule films. It is a big help in planning interesting 


SSFTAIOR, SAG canagement, profitable farm o- teaching and lecture schedules. Address your request to 
duction, theory and application of tractor hydraulic the Racine office. There is no charge for this material 
controls. All contain little or no advertising. and service. 
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The lifetime and once-a-season feature of 
MECHANICS Roller Bearing UNIVERSAL 
JOINTS is especially important on power take- 
Keep This Tag Off 
Your Machine—for 


off drives, with the new safety shields that make 
frequent universal joint lubrication difficult. If 
you want to make sure that the safety guards 
furnished on your machines are kept in protective 


position, save operators’ time and labor by 
equipping your machines with MECHANICS 
Roller Bearing UNIVERSAL JOINTS — that 


require only lifetime or once-a-season lubrication. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner @ 2046 Harrison Avenue, Rockford, Illinois 
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Pounp-For-POUND you can’t beat the bearing strength and 
long life of Link-Belt Ball and Roller Bearings. Take the Series 
400 Roller Bearing Pillow Block, for example. Built for shaft 
sizes from ¥% to 4 in., this bearing has an “average life” up to 
100,000 hours . . . radial load ratings up to 61,000 pounds. 
A Link-Belt bearing specialist will help you apply any of the 
broad Link-Belt line. And you'll find complete engineering 


information in Data Book 2550. 
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LINK{@}BELT 


BALL AND ROLLER BEARINGS ib 


LINK -BELT COMPANY: Indianapolis 6, Chicago 9, 
Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 
8, Springs (South Africa). Offices, Factory Branch 
Stores and Distributors in principal cities. 12,438 
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BLOOD BROTHERS universal joints 
help keep mowers going 


while the sun shines 


Hay must be cut and processed while it’s right. That’s why farmers Cockshutt Plow Co., Ltd. 


insist on implements that “deliver” when the right time comes — Massey-Harris Company, Ltd. 

Minneapolis-Moline Power 
Implement Co. 

sure that every part they use will deliver maximum performance with _B. E Avery & Sons Co. 


from haying to harvest. Implement manufacturers, in turn, make 


minimum attention and replacement. They have developed many eee been es ~ 
I a Equipment Co. 


The Oliver Corporation 
ditions of a particular group of farmers and crops. But all of these _ J. 1. Case Company 
Dearborn Motors Corp. 
Harry Ferguson, Inc. 
International Harvester 
neers. Company 


types of mowers — each best suited to the individual needs and con- 


implement manufacturers on this list agree on one thing — they all 


rely on Blood Brothers Universal Joints to deliver power to their 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Agricultural Universal Joints 


Division of Standard Steel Spring Company 
Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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New Holland Model 77 Automatic Baler 
equipped with Fafnir Ball Bearings. Capacity 
—up to7 bales a minute, 10 tons an hour. Bales 
tied under compression. Likewise, Fafnir Ball 
Bearings and units are used in the New Holland 
Model 80 Automatic Wire-T ying Baler. 


WITH 20°% FEWER PARTS than on pre- 
vious models, the New Holland Model 77 
Automatic Twine-Tying Baler operates bet- 
ter, stands up longer. In simplifying its con- 
struction, New Holland made good use of 
Fafnir Ball Bearings. Fafnir “Packaged” 
Ball Bearing Units and Plya-Seal Ball Bear- 
ings are used throughout the Model 77 at 
many important turning points. 


The New Holland Machine Company is 
just one of many leading farm equipment 
manufacturers making use of Fafnir Ball 
Bearings to aid in design simplification, to 
increase equipment capacity, to reduce serv- 
ice interruptions and replacement of parts. 
Fafnir Ball Bearing Units are available with 
seals and shields to assure proper function- 
ing regardless of dust, dirt and moisture ... 
and to eliminate frequent lubrication. 


Installing a Fafnir LC] Flange Castridge on the pinion 
shaft of a Model 77 in-the-making. This unit features 
the famous Fafnir Wide Inner Ring Ball Bearing with 
Self-Locking Collar... easiest of all to install. 


You can set performance sights high 


FAFNIR 
when you equip machines with Fafnir Ball 


BALL BEARINGS 
Bearings. Investigate their possibilities for 


your equipment. The Fafnir Bearing MOST COMPLETE LINE IN AMERICA 
Company, New Britain, Connecticut. 
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@ Merle Noble (left) and James 


Howschultz (seated) explain details 
of their weed and insect sprayer to Texaco 


Man Gene Carlson, as Rudolph 


Howschultz looks on. The 9-h.p. engine 


gets Havoline Motor Oil, which 
insures not only the finest lubrication 


but also protection against rust during 


the winter when the engine is idle. 


R. Merle Noble and Mr. 

James Howschultz, who 
farm 900 acres near Blencoe, 
lowa, built the novel sprayer 
shown above out of parts of old 
cars and machinery found around 
the farm. The steering gear was 
made out of a Model T rear end. 
The propelling mechanism works 
through an old Dodge transmis- 
sion and another old Model T 
rear end. Two old oil drums 


are 


welded tog ther make the 97- 
gallon tank. The sprayer arms 
are of ordinary pipe and can be 
raised or lowered to suit the 
height of the crop. The motor, 
which operates both the sprayer 
pump and provides traction, is a 
9-h.p. engine. 

Like other farmers, these ma- 
chinery experts have found that 
it always pays to farm with 
Texaco Products. 


Blows rain off cherry trees to save 
cherries from splitting. Mr. W. H. Meyer 
(left), who has 100 acres of cherry trees 
near The Dalles, Oregon, mounted an 
airplane motor and propeller on a truck to 
blow rain off his cherries and save crop. 
He uses Sky Chief Gasoline and Havoline 
Motor Oil, and gets timely service 

from Texaco Man Bob Brown (right). 


OCV735 
ROSEGILL 


———— 
A SwoRT OISTANCE East ig ROSEGIA. 


TWE HOUSE was SULT aBouT 

THE FIRST RALPH WoRMELEY, 7 Seen 
THE SUMMER HOME OF THE COLOWAL 
GOVERNORS, SIR HENRY CweNELEY and 
LORD HOWARD OF EFFINGHAM. IN 1776 
THE OWNER, THE FIFTH RALPH WORMELEY, 
WAS PUT UNDER RESTRAINT AS 4 TORY 
IW 178i, ROSEGILL WAS PLUNDEREO BY 
BRITISH PRIVATEERSMEN. 


Joe Acosta a few years ago was farming 30 acres, 
now farms 1,500. He is shown using his field telephone 
in one of his trucks. Texaco Man Jackie Field is on 
hand with Havoline, the motor oil that more than 
meets standards established for Premium and Heavy 
Duty motor oils. 


- — . q ae a. 
ae » te : : s 7a 


Friendly Texaco Service at Rosegill Plantation, 
near Urbanna, Virginia. Fire-Chief Gasoline, with 
superior “Fire-Power” for low-cost operation, is 
used in cars and trucks at famous Rosegill Farm. 
Texaco Man W. J. Revere (left) pays a friendly 
visit to Manager Sam Bray, who has a fine herd of 
170 purebred Guernseys. 


TEXAS 
COMPANY 


DIVISION OFFICES: Atianca 1, Ga.; Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, Ill.; Dallas 2, Tex.; Denver 1, Colo.; Houston 1, Tex.; 
Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 6, La.; New York 17, N. Y.; Norfolk 1, Va.; Seattle 11, Wash. 
Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. 
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[ |roter CHAIN 


ave you made the 


right choice? 


If you're designing for lower cost! 


Let’s consider the power transmission and conveying 
equipment on your machines. You know that substantial 
savings in overall cost can be realized through proper 
selection and application of this equipment. 

There is no one best method for all equipment. BUT 
there is a right answer to each machine for driving, 
timing and conveying. In the complete Chain Belt line, 
you can find an answer to the vast majority of applica- 
tions. Because they are not handicapped by the limitations 
of a limited line, Rex Field Sales Engineers can help you 
select the exact type of chain that is right for your 
machines . . . for lower costs all along the line. 

The complete Chain Belt line provides a chain to 
exactly suit virtually every application. In those instances 
where belts or gears may be better, the Rex Field Sales 
Engineer can tell you why you should use these mediums 
for best results. 

Your Rex Field Sales Engineer will be happy to con- 
sult with you regarding your application problems. He 
may be able to help you make substantial savings. Call 
or write your nearest Field Sales Office. Or, if you prefer, 
mail the coupon. 


Chain Belt: Company 


OF MILWAUKEE 
REX CHAIN & TRANSMISSION DIVISION 


Milwaukee 4, Wisconsin 


BALDWIN-DUCKWORTH DIVISION 
Springfield 2, Mass. 
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Baldwin-Rex Double-Pitch Roller Chain 


EEE EBSBE 


Rex Steel Detachable Chain 


Rex Cast Pintle Chain 


REX 


a\ _\\¥ 
@ BALDWIN 


--- ----------------------- XJ 


ee 


it 


REX 
Ks 


Chain Belt Company 51-1048 
1680 W. Bruce Street 

Milwaukee 4, Wisconsin 

Gentlemen: 


I am particularly interested in.........e+eee00+ 


Company 
Address 
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be 
1 Rilco Barn Rafters are finish grade, 

* kiln dried West Coast Douglas Fir 
laminations bonded together by super- 
strength structural glues under pres- 
sure. They can't warp or twist. 


5 Building goes fast with Rilco Raft- 
*ers. First, rafter halves are bolted 
together at the crown with special steel 
plates and heavy bolts furnished. Holes 
"aetna drilled so job is simple and 
swiit. 


9 The mow of a Rilco Barn is com- 
«pletely free of inside posts or sup- 
ports. The vaulted arch design of Rilco 
Rafters places the load squarely and 
securely on the foundation . . . gives 
you more space. 


304 


2 Each rafter is precision fitted, 
* cut and drilled at the factory. Every 
one is plainly marked so even a begin- 
ner can't go wrong. There's no time- 
wasting sawing or fitting on the job. 


6 Next, rafter is raised with ropes 
*and poles. With angle irons bolted 
to the sill or foundation, a crew can 
easily erect all the rafters for an average 
barn in less than a single working day 
... ordinarily a two-week job. 


_ 


10 This illustrated direction book 
etakes a barn builder through 
every operation step by step. Clear 
directions plus Rilco pre-engineering 
helps even unexperienced builders do 
a perfect job. 


ieee 


Every bit of connecting hardware 

*is furnished with Rilco Rafters. 
Engineered connectors make use of 
80 of the natural strength of the wood 
—make buildings more rigid and stable. 


™ 


7 Rafters are securely bolted to sill 

*with sturdy steel angle irons and 
engineered timber connectors. They 
can’t “creep” or twist out of position 
as often happens when ordinary studs 
are toenailed to sill. 


i oes 


set 


Laminatel. provucts, inc. 


2506 First National Bank Bidg. 


4, Nearly half the job is already done 
* when Rilco Rafters are delivered 
to the barn site all ready to put up... . 


and they're four times stronger than 
nailed rafters built on the job. 
“4 


a 4 


8 Rilco Rafters give you the strength 

* of a single, solid, joint-free mem- 
ber clear from foundation or plate to 
roof ridge. There's no chance for loos- 
ening or sagging as in ordinary con- 
struction (right). 


ST. PAUL, MINN. 


There are standard, pre-engineered Rilco Rafters, for every type of farm 
building from small hog and poultry houses to large post-free machine 


sheds, granaries and barns. 
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WlcCormick 


FarMaLL SUPER C 


With 25 Direct-Connected 
McCormick Implements 


MORE POWERFUL ENGINE 


Larger bore gives 12% more power. Bat- 
tery ignition and variable speed gover- 
nor give remarkable lugging ability and 
smooth, economical power from idling 
to full load. New 4-ring power seal on 
pistons provides quicker seating, longer 
lasting gas seal, better compression. 
Copper-lead insert-type connecting rod 
bearings for longer wear. Bigger cool- 
ing system, pump-circulated and thermo- 
statically controlled, for longer engine 
life. Built for years of hard work. 


STRONGER, HEAVIER CHASSIS 


Chassis strengthened from front to rear to 
handle greater power. Weight properly bal- 
anced with engine horsepower for high trac- 
tion, maximum pulling power, economy and 
easy handling. Implement mounting pads 
reinforced to withstand heaviest jolts. Tough, 
shock-resistant front bolster. Carburized 
and hardened final drive pinion gears for 
longer life under heavy loads. Power-weight 
balance and rugged construction assure peak 
performance with pull-behind and direct- 
connected implements. 


TWO-PLOW 
TWO-ROW 


ALL-PURPOSE 


TRACTOR 


DOUBLE-DISC BRAKES 
Positive-acting, self-energizing brakes 
provide safe, smooth, efficient braking 
with tip-toe touch and short pedal travel. 
Permit pin-point turns. Assure safe, no- 
swerve stops even at high speeds. Equally 
effective action both backward and for- 
ward; hold heaviest loads on hills. Pedals 
can be worked together or separately. 
Pedal arms are curved for easy reach. 
Large braking area means long wear. 
Brakes completely protected against dirt 
and moisture. Easy adjustment. 


AND MANY OTHER MAJOR IMPROVEMENTS —I7 IN ALL 


See this superior-17-ways, 2-row, 2-plow Super C tractor at your local International Harvester 


dealer. 


Right now is a good time to make plans for your 1952 power requirements. 


¥ INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors... 
Motor Trucks... Crawler Tractors and Power Units... Refrigerators and Freezers. General Office, Chicago 1, Illinois 
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Some things you 
should know about 


HYATT HY-LOADS 


— 6 

sarge ™ A | 

BEE 
TTT LLL 


A 
i {| | | 


From a machine design standpoint, the Hyatt 
Hy-Load line of bearings is most versatile, as 


you may see. Three series in a wide range of 


sizes and types for various application needs. 


1 If design requirements are such that a 


larger shaft diameter is desirable to 


produce greater rigidity without disturbing 


boundary dimensions, a separable inner race 


type Hyatt Hy-Load bearing can be used with 


the inner race omitted. The rollers then 


operate directly on a suitably hardened and 
ground shaft. 


Y - When the housing bore must be kept to 
a minimum, a separable outer race bear- 


ing can be used with the outer race omitted. 


The rollers then operate directly in a hous- 


ing bore of suitable hardness and finish. 


3 If the design requires that the bearing 
be installed as a unit Hyatt also provides 


non-separable types of Hy-Load bearings. 


All these desirable design and assembly ad- 
vantages for the machine manufacturer are 
passed on to the dealer, who in turn sells the 


user a better built, longer-lived, trouble-free 


piece of equipment. Hyatt Bearings Division, 
General Motors Corporation, Harrison, N. J. 
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COTTON am 
CORN <a 
TOBACCO 
CABBAGE 
RICE 
OATS 
PEAS 
FLAX 
TEA 
HOGS 
BEANS 
GRASS 41% 
WHEAT = 


voy - OBERDORFER Low Pressure 
pore NT ‘\ ROTARY GEAR PUMPS 


peel \ ¥ O ‘ may be used efficiently for every phase 
BANANAS of agricultural spraying in the United States 


mps 
of ag ein \ 
. SPN $29.00 \ 
m tt 


SHEEP We are convinced that Oberdorfer /ow pressure bronze pumps, given the proper 
CHERRIES spray nozzle designs, are completely effective for all agricultural Spraying. If this 
is so, there is no longer any need for the expensive high pressure equipment here- 
LEMONS tofore used in specialized spraying operations such as livestock, orchards, potatoes, 
shade trees, etc. 
CARROTS We base this statement on extensive research conducted by individuals and 
PEACHES public and private agricultural research organizations, as well as on our own 
extensive experience. Since 1897, when the first Oberdorfer bronze rotary gear 
PLUMS pump was made, we have learned something of their range of utility. We have had 
millions of opportunities to do so, particularly in the past few years when insect 
RYE and disease control by spraying have become an essential procedure in all successful 


animal husbandry and plant cultivation. 


PRUNES _ 


We will provide any agricultural college, experiment station, extension worker 


} BARLEY or county agent with an Oberdorfer pump free of charge for test purposes. 

: Simply send us information about your spraying problem and we will give you 
SUGAR CANE one of the 300 Oberdorfer Spraying Pumps best adapted to meet your requirements 
APPLES according to information we presently have available. 4ddress: 

SUGAR BEETS Experimental Department AE 516 
SORGHUM AGRICULTURAL PUMP DIVISION 


Oberdorfer Foundries, Inc., Syracuse, N. Y. 


PINEAPPLE - 
SOY_BEANS. 


one : cast 
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Most popular ASBESTOS roof shingle 


Johns-Manville has ever developed! 


NEW AMERICAN COLONIAL DESIGN: Distinc- 
tively beautiful, wins instant approval. Has a slightly 
staggered horizontal shadow line and deep-grained 
texture. Available in several pleasing colors. Blends 
perfectly with any style of architecture. 


chalk lines. Each strip covers a large area... speeds ap- 
plication. Only 80 pieces required per square ... only 
4 nails per shingle in pre-punched holes. 


| 
| SELF-ALIGNING, SELF-SPACING: You don’t need 
{ 


By \N\ AN 
‘YI 


FIREPROOF, ROTPROOF, WEATHERPROOF: Made 
from two practically indestructible materials—asbestos 
and cement. Thousands of J-M asbestos shingles have 
been in service over 40 years. Not one has ever burned 
or worn out! No signs they won't last another 40 years 
or more! 


SEND FOR THIS FREE BROCHURE: I: 
tells the full story of this outstanding 
development . . . shows many beautiful 
roofs in accurate full-color. Ask for 
brochure No. AS-85A. Address: 
Johns-Manville, Box 290. New 
York 16, New York. 
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The tractor propelled by this CLARK drive unit is 
establishing a remarkable performance record—which is 
exactly what its designers intended it should do, 
and knew that it would do. 

It's a special design perfected by tractor engineers 
and Clark engineers working together—a good 
combination, and a trustworthy promise of a bright, 
dependably useful future. 

This same excellent principle applies to 
all heavy-duty machinery—agricultural 
and industrial: It’s good business 
to work with Clark. 


—— 


GEARS AND 
FORGINGS 


POWERED 
HAND TRUCKS 


CLAKK EQUIPMENT COMPANY ; 
: BUCHANAN, MICHIGAN | 


OTHER PLANTS —BATTLE CREEK, JACKSON, MICHIGAN ; 
PPA a a a rie 


STREET RAILWAY CAR TRUCKS 
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No ONE chain serves every purpose 


LINK-BELT offers a SPECIFIC chain 
to match your SPECIALIZED needs 


There's just ove type of chain that 
best meets the requirements of any 
given job. And no “general pur- 
pose” chain can do it so well. 
From the world’s most complete 
line of agricultural chains and 
sprockets, Link-Belt engineers will 
recommend the right chain for 
your design requirements. Large 
or small, Link-Belt builds them 
all. 
Get longer life! 

When you see a chain with the 
Link-Belt trade-mark, you can be 
sure it’s made to the highest stand- 
ards. Link-Belt’s modern plant fa- 
cilities assure greater refinements 


of manufacture. 
Steel Link-Belt’s 
low cost is uti- 
materials and lized on this 
; well-known corn 
processes gives picker where 
; ; only moderate 
increased uni- strength is re- 


Exact control of 


quired for gath- 


formity .. . long- pega apes 


er chain life. vating. 


Typical chains 
from the 
complete 

LINK-BELT 


line Ewart Detachable chain, in Class 400 Pintle chain, in Double-Pitch Precision 
malleable or Promal, for malleable or Promal, can Steel Roller chain for low- Link-Belt Precision Steel 
drives and power trans- be furnished with various speed drives and convey- Roller Chain, standard 
mission. attachments. ors. pitch, for high-speeddrives. 


LINK-BELT COMPANY: Indianapolis 6, Chi- 
cago 9, Philadelphia 40. Atlanta, Dallas 1, 
Houston 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8. Offices 
in principal cities. 12.329 


CHAINS AND SPROCKETS 
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EDITORIAL 


A Welcome to Graduates 


O THIS year's graduates in agricultural engineering, our 

congratulations and a hearty welcome into the fellowship 
of working agricultural engineers. 

There's a big job to be done, and you can help do it. 

It may take you some time to find the place and manner 
in which you can work most effectively. You are not a stand- 
ardized product, and opportunities to apply and further 
develop your engineering abilities are likewise not standardized. 

Considering the relative scarcity and high demand for 
agricultural engineers, some employers may seem overly cau- 
tious and conservative in giving you the once-over in relation 
to specific openings. It is to your interest. Unsuccessful try- 
outs are costly to you as well as to an employer. Some of the 
best employers to work for are those who would rather hire 
one less man than one wrong man. 

If you are among those called for a period of duty in the 
armed services, you will not be the only agricultural engineer 
thus separated from his chosen field of work. Some sixty or 
more are already on active duty. Others will go as and when 
called. There is a lot of important engineering work to be 
done, under challenging conditions, in several branches of the 
armed forces. 

Wherever you go, you should find support and encourage- 
ment for sound engineering performance; opportunity to dem- 
onstrate your capacity to work effectively with materials, 
forces, people, and problems. That is your real welcome into 
agricultural engineering. 


Balanced Extension 
F yensirne pyar extension by subject-matter specialists has 


resulted in much piecemeal instruction, so far as the indi- 
vidual farmer has been concerned. It still does in some areas. 

There has been a lot of good in it. It has been particularly 
helpful to the progressive farmer capable of picking up scraps 
of information where he found them, evaluating them, and 
applying some of them to his own farming practices. He has 
had the ability and initiative ts go to the soils specialist for 
information on how to handle his soil; to the crop specialist 
for information on what to grow and how to grow it; to the 
livestock specialist for the latest on breeding and feeding 
practices; to the agricultural engineer for help in implement- 
ing sound agricultural practices, and to the economist for the 
know-how to figure his costs. He has been enough of a busi- 
ness man to combine these prictices into a profitable operation 
and more satisfying ways of living. 

In effect, the subject-matter specialists have said to farm- 
ers, “Here are your bootstraps, lift yourselves.” Some farmers 
have been able to carry on from there on their own initiative, 
but many have not. 

Good subject-matter extension work produced minimum 
results among the farmers who needed it most, simply because 
it did not go quite far enough. 

It produced a generation of farmers who knew consider- 
ably more than they practiced. They received little help from 
subject-matter specialists or anyone else in identifying and 
overcoming the bottlenecks in their individual operations. They 
received little help in the over-all planning necessary to com- 
bine a variety of subject-matter recommendations into an 
improved system of operation with assurance that every factor 
important to success had been considered. 

With a few outstanding exceptions, such as the acceptance 
of hybrid corn, the relayed adoption of practices recommended 
by extension specialists, through farmers imitating their more 
successful neighbors, has been slow. 

We would not give the impression that extension men 
have been overly self-satisfied. They have recognized and faced 
daily the difficult problem of dividing their time between the 
most responsive farmers who need help the least, where 


extension work will show the earliest and largest concrete 
results; and the less responsive farmers who need help the 
most, who may or may not be beyond helping, where there is 
the greatest room for improvement, but among whom effective 
work is most difficult and visible results most discouraging. 

There are undoubtedly some points in favor of concentrat- 
ing extension effort where it can show the best results. How- 
ever, it amounts to helping the fittest farmers to survive and 
become still better, while neglecting those in greatest need of 
help to help themselves. It would be a hard doctrine. Its 
support from public funds derived through the processes of 
representative self-government would be difficult to justify 
and maintain. Its espousal by any public-service extension 
leader has escaped our notice. As an alternative, some exten- 
sion leaders have taken a big step toward making extension 
work more effective among farmers who need more help than 
can be provided by the best efforts of individual subject- 
matter specialists. 

Without waiting to be shown, the agricultural extension 
service of the “show-me” state, has undertaken to do the 
showing for those Missouri farmers who might benefit from 
an additional boost in introducing new knowledge into their 
practices. Instead of limiting its function to being a superior 
authority on the agricultural sciences, it is helping farmers to 
organize their farms and operations for effective, profitable 
production and good living. Agricultural Extension Director 
J. W. Burch of Missouri told agricultural engineers about it 
at the meeting of the Mid-Central Section of the ASAE at 
Columbia in March. 

Missouri is helping its farmers into balanced and profitable 
farming by balanced extension work. It isn’t new. The idea 
and method have been under development there for 15 years. 
Substantially the same idea and methods are being used suc- 
cessfully in other states. The point of emphasizing it now is 
that it has proven effective enough to warrant well-nigh uni- 
versal adoption. 

And it is extension work in which agricultural engineering 
can show its real merit in implementing sound agricultural 
practices. 


Freedom for Engineers 


N THE memoirs of Herbert Hoover we find a neat little 

reminder that to enjoy the advantages of engineering and 
engineered production, a people must give engineers freedom 
to work effectively. 

Referring to a mining and smelting operation in Russia, 
Hoover recalls that “The Kyshtim business prospered until 
1917.... With the revolution in 1917 the communists took 
over. Then began the hideous tragedy of enthroned ignorance. 
First, the metallic mixtures in one of the large furnaces were 
unbalanced and the furnace ‘froze’. The chemical cycles failed 
likewise. In a week the works were shut down.” 

The communists wanted that operation and production to 
continue. They tried to keep it going without the aid of capi- 
talist foreign engineers. But the physical facts could not be 
intimidated. Natural law is no respector of edicts, isms, or 
armed force. The job just could not be bulled through. It 
required more knowledge and skill than they realized. 

Since then the communists have learned that lesson in 
part. They have acquired a measure of respect for the facts of 
physical nature, if not for the realities of human nature and 
human relationships. 

Some other people and governments still have that lesson 
to learn or relearn. Some need to guard against forgetting it, 
and to apply it more fully. The United States may be one of 
the latter. 

Populations and governments cannot all become engineers, 
but they can be shown that it will be to their own interest to 
stand back out of the way and let engineers direct engineering 
operations. 
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“THIS HAS BEEN A 
PROFITABLE VISIT,” 


said Mr. Jenkins 


Not long ago Mr. Jenkins, 
a customer, took a swing through our newly enlarged 
factory. ‘Naturally, I know you make bearings, our 
Company has been using them for years,” he re- 
marked, as we showed him around, “But I never 
realized how many products other than bearings 
adapt themselves to your facilities . . . those intricate 
parts there, for instance ... I can see you must main- 
tain a great many tools.”’ We allowed he was right as 
we showed him our tool cage that houses enough 
dies to make over 2000 different sized items for 
industry. 


As we headed back to the main office, Mr. Jenkins 
shot a sweeping glance over the shop machinery. 
“Well!” he exclaimed, “this has been an enlightening 
and profitable visit. I have a hunch you could make 
many of our component parts cheaper than we make 
them ourselves." We agreed, because we've been 
doing just that for many of the giants of American 
industry year after year. 


It might surprise YOU, too, to see how complete 
and versatile our equipment really is—to know how 
many ways it can serve you profitably. We would 
enjoy having you visit our plant... or in being asked 
to talk things over at your plant. Aetna Ball and 
Roller Bearing Company, 4600 Schubert Avenue, 
Chicago 39, Ilinois. 


$Stenderd and Special Ball Thrust Beer — 
2 "Aagoler Contec! boll Boerags © Specs! 
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Grassland Agriculture — A Challenge to Engineers 


By E. W. Hamilton 


Lire MEMBER A.S.A.E. 


RASSLAND agriculture has always been with us even 
though we have not always recognized it for what it 
really is. When the Pilgrim Fathers stepped from 

Plymouth Rock they found themselves in bluestem up to their 
armpits, and when the early colonists gave way to the urge to 
go West their wandering paths were surrounded by grass 
everywhere. On the hillside and through the valley, lowland 
and upland, dry draw and river bank, high up on the moun- 
tain sides and even in desert areas, they saw the grasses on 
every hand, and they instinctively knew that those grasses 
provided assurance of abundant food for both man and beast. 

But, because man has only one stomach instead of the 
four of the ruminant, man’s metabolism is not equal to the 
task of using the grasses direct, and consequently must depend 
upon the ruminant for conversion of the grasses and legumes 
into meat, milk and eggs— mankind's food triumvirate — 
even though Nebuchadnezzar in biblical days was obliged to 
eat the grass of the field as punishment for his disobedience. 

When the American Society of Agricultural Engineers was 
organized approximately 431 years ago, the term ‘grassland 
agriculture’ had little or no engineering application, and it 
certainly did not attract any serious attention from the agri- 
cultural engineer, judging from the discussions at early So- 
ciety meetings. It should be remembered that, at that time, 
the embryo of the farm mechanization egg had only just 
begun to stir within its shell. The birth of the Society and 
the birth of farm mechanization, as we think of it today, were 
almost simultaneous. Horse and mule power was the prime 
mover in our farming operations, and our grass fields were 
looked upon as the main sources of horse and mule roughage. 


This is an address delivered at the annual meeting of the Iowa- 
Illinois Section of the American Society of Agricultural Engineers at 
Fast Moline, Ill, May 5, 1951. 

The author: FE. W. HAMILTON has for many years been engaged in 


special research work related to advancement of grassland farming, for 
the Allis-Chalmers Mfg. Co., Tractor Division, Milwaukee, Wis. 


- 


‘ GOR ee Gly 
WR 0 A ae et LP ete 


Timothy and red top hay constituted the backbone of our 
tame grassland program aside from scattered areas of blue- 
grass pastures. The legumes were only just beginning to come 
into the picture. 

It might be of interest in passing to note that most of the 
tame grasses as we know them today were not here when the 
early colonists arrived. Such grasses as timothy, red top, blue- 
grass, orchard grass, brome grass, Rhodes grass, Dallis grass, 
rye grass, the wheat and oat grasses, etc., which are common 
today, are all imports. The bluestems, the gramas, stipas, love 
grasses and other native prairie grasses were about all that 
greeted the early settlers. Even white clover had not yet made 
its appearance on American soil. 

It is also interesting to note that, whereas we are apt to 
consider the northeast section of the United States as our 
main grassland area, as distinguished from the corn, cotton 
and wheat belts, when the early colonists came to America 
that same northeast section was largely a timber area with 
only a few scattered meadows, whereas the section between 
latitudes 20 and 54 degrees North and longitudes 80 and 100 
degrees West were the grazing grounds of the herds of buffalo 
who knew where the rich nutritive grasses grew. 

The American Society of Agricultural Engineers, not as a 
Society but through many of its early members and friends, 
had much to do with the passing of the horse and the mule. 
Those men had nothing against animal power on our farms, 
but their engineering thinking, as applied to agriculture, 
visioned the agricultural potentialities of the internal-combus- 
tion tractor as a means of farm power. They were much more 
interested in the gasoline engine than they were in horseshoes, 
trace chains, harness snaps and buckles. 

The transition from animal to mechanical power on 
American farms affected many changes in various small busi- 
nesses and organizations. The Horse Association of America, 
so ably piloted by Wayne Dinsmore for many years, has 
passed into oblivion, and the National Hay Association which 
depended largely upon the horse for its existence is gradually 
dwindling into a small group. 
Twenty years ago commercial 
hay accounted for more than 30 
per cent of our tame hay crop, 
whereas today it handles scarce- 
ly 8 per cent. Commercial hay 
is mostly horse-consumed hay. 

The Winnipeg Motor Con- 
tests were conducted from 1908 
through 1913, making more 
farm tractor history than any 
other one thing at that time. 
Those contests were manned 


The grassland, hay lands and range 
lands of the entire United States 
cover more than a billion acres, 
nearly 60 per cent of the total land 
area. Expansion and development of 
grassland areas to the fullest extent 
call for mechanized equipment, and 
of even newer and better types than 
we now have, to keep pace with im 


. } grassland program. (Photo courtesy 
hr, wl, of Allis-Chalmers Mfg. Co.) 
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and judged almost entirely by agricultural engineers from the 
United States, among whom I might mention Dr. J. B. David- 
son, L. W. Chase, P. S. Rose, H. W. Riley, H. M. Musselman, 
W. J. Gilmore, Dr. E. A. White, C. I. Gunness, and L. J. 
Smith. 

Why should an agricultural engineer be interested in 
grassland agriculture? What has it to do with his profession? 

Let us take the subject apart and see if it hasn't some- 
thing which is very important to our agricultural economy — 
something in which every agricultural engineer is keenly in- 
terested and to which he has already made many valuable 
contributions, and, it is hoped, will continue to do so. 

The grassland, hay lands and range lands of the entire 
United States cover more than a billion acres, nearly 60 per 
cent of the total land area. Originally, about 700 million 
acres were covered with grass. Nearly 250 million acres of 
that grassland have been plowed up and used for crops or 
for pasture in rotation with crops. 

There are more than 1,500 different species of grasses in 
North America out of about 6,000 species known to the bota- 
nists of the world, but we have been very slow to evaluate 
the grasses and legumes in terms of cash crops which, I 
believe, is the main reason why the farmer has been slow to 
appreciate grassland agriculture as a vital part of his econ- 
omy. He has concentrated most of his attention upon wheat, 
corn and cotton, giving only secondary consideration to the 
grasses. 

This situation is beginning to be rapidly corrected, and 
grassland agriculture is spreading like a sheet of water finding 
its way over dry-dust areas, the areas of least resistance being 
the first to be covered, with all areas being touched as the 
tide rises. 

Soil conservation, which is 28 years the junior of the pro- 
fessional activity of the American Society of Agricultural 
Engineers, as it did not become an organized national effort 
until 1935, when the Soil Conservation Service was set up by 
the U.S. Department of Agriculture under the Soil Conserva- 
tion Act of the 74th Congress in that year, depends to a con- 
siderable extent upon grassland agriculture for the carrying 
out of a large number of its projects. 


Certain soils demand periodic coverings of grasses and 
legumes, as, for example, black prairie soils and the Cherno- 
zone soils, for their permanent existence. This is often a mat- 
ter apart from their fertility. Erosion by both wind and water 
is difficult to keep in check without the aid of a certain 
amount of grassland agriculture. 

The wornout cotton fields of the South are gradually 
giving way to grass and legume fields with lespedeza, kudzu, 
lupine, croatalaria, and the burr clovers doing a grand job 
both with respect to conservation and fertility. 

I can take you to several farms in the rougher and more 
hilly sections of Wisconsin where about the only crops which 
are raised are grasses and legumes. I have in mind one farm 
of 320 acres where 165 head of cattle are pastured and winter 
fed which has not been plowed for five years and where not 


RCT 


pee 


YS cu eee > eae Ye: 
+ 7 here ean, Phe, 
SAP Pte ol ee a et dliiein) es 


UeH 
hes 


oe 


AGRICULTURAL ENGINEERING for June 1951 


one pound of grain is purchased. A dairy herd of 30 grade 
Holsteins is maintained on that farm and, despite the fact 
that every cow is in the 500-lb class, not one ounce of grain 
is fed — nothing but pasture, hay, and silage. 

This farm is very well mechanized not only in the field, 
but its barns and barnyard are models of what mechanization 
can do in speeding up choretime and saving hand labor. 

The dust bowl areas of the Southwest are turning to the 
grasses as rapidly as possible in their efforts to counteract the 
devastating effects which wind erosion has wrought at inter- 
vals since they were taken from the range and used for grain 
cropping. 

Grassland agriculture has definitely come to mean a 
mechanized agriculture and this is one valid reason why the 
agricultural engineer must come into the picture. The prob- 
lems which face the expansion and development of our grass- 
land areas to the fullest extent are problems which call not 
only for the mechanized equipment we now have, but they 
will undoubtedly call for other new and better types with 
which to keep pace with changes in the methods of intro- 
ducing an increased grassland program into our present crop 
and livestock economy. 

An interesting fact is that, while our horse and mule 
population is receding at a rate which will cause it to vanish 
within the next twenty years, our tame hay acreage is remain- 
ing at practically the same level from year to year — 65 to 70 
million acres each year with an annual tonnage of around 
100 million tons. 

When we consider that our horse and mule population 
was approximately 25 million head in 1920 and that it is 
now less than 10 million head, it causes us to pause and 
wonder just what has happened to our tame grass tonnage. 
The answer lies pretty much in the fact that, during that 
time, our human population has increased from 105 to 150 
million. Our food standards not only have been maintained 
but rather increased than decreased, and we now know that 
much of our grass crop is finding its way to our dinner tables 
in the shape of meat, milk and eggs, the food triumvirate 
which is the basis of the American human diet. 

There has been a notable increase in the numbers of cat- 
tle, sheep and hogs, and yet there is still an economic as well 
as a hunger deficiency in most livestock products. 

Food experts were agreed that when the population of the 
United States reached 150 million (and it has now passed 
that mark) we would need, as against what we had on 
January 1, 1951, 10 million more milk cows, 11 million more 
beef cows, 8 million more sheep and lambs, 20 million more 
hogs, and 28 million more poultry units, if our dietary stand- 
ards were to be kept up and in proper balance. 

Grass being the basis of this livestock and poultry in- 
crease, must take on a big load of additional responsibility. 
It cannot do so unless the farmers of America become really 
grass conscious and get behind a comprehensive grassland 
program. If they do not, there will be a decided lack of grass 
on our dinner tables—a food situation that will have a 


Grassland agriculture must needs be a mechanized agriculture. Tractors, balers, combines, like these Allis-Chalmers machines are typical 
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serious effect upon the health, prosperity, and happiness of 
our people. 

There is no valid reason why steaks and lamb chops 
should be articles of human diet which, if the housewife 
filled her market basket in accordance with her weekly food 
budget, are practically relegated to a place on the mantle- 
piece, to be gazed upon in hungry wonder and with slavering 
human tongues, rather than occupying their rightful places 
every day on our dinner tables. 

Grass and its processed products, hay and silage, are in 
reality not livestock feed. They are definitely human food, 
and the real measure of their nutritional values is not what 
they are capable of doing for the cow, horse or sheep, but 
rather what they will do by way of building more virile, 
healthy, human bodies. The grasses which once found their 
way into the paunches of horses and mules are now finding 
their way into human stomachs after being duly processed by 
the ruminants. 

I like to think of grass as something to put on our dinner 
tables. Let us take the states of Iowa and Illinois, for example. 
These two states have a combined population of 11,652,648. 
The meat, milk, eggs, butter, and vegetables which go to make 
up an average standard individual diet — all of which are 
really grass — have a present-day value of 33 cents per meal 
which means that we find 134 million dollars worth of grass 
on the dinner tables of those two states every day, 365 days 
in the year. 

Good soil produces abundant grass of high nutritional 
value, and that grass eventually finds its way to human 
stomachs. 

If every human being could be made to realize that, were 
our corn, wheat, oats, rye, barley and rice crops to fail and 
we still had the grasses left, we could still live, but were the 
grasses to fail for a single year with no food reserves, the 
human race would starve or would become so emaciated that 
it is doubtful whether it could ever recover. 

We can take a 150-lb man or woman and the same 
weight of good hay and we find the same elements in both 
— proteins, minerals, fats and oils, and carbohydrates. You 
can go to the corner drug store and purchase those elements 
for less than 21. dollars and then make up the balance of 
the weight at the water tap. It makes one feel rather insig- 
nificant, but it is nevertheless a fact. 


EVALUATE THE GRASSES IN TERMS OF HUMAN FOOD 


When we begin to evaluate the grasses in terms of human 
food, their real intrinsic importance will be revealed, and the 
mechanization of the grass crop will receive a ‘shot in the arm,” 
the reverberations of which will be felt around the world. 

Our agricultural economy is being gradually built around 
a grassland agriculture. We have mined and exhausted much 
of our once fertile soil by overcropping with grain, corn and 
cotton, in order to fill our pockets, only to find that those 
pockets have developed holes through which much of the 
money we supposed we possessed has leaked. 

Grassland agriculture is a corollary to a grain agriculture; 
in the sense that it is a “bonus” agriculture rather than an 
immediate cash crop agriculture; it is a flexible agriculture. 
It is the pivot point from which all other systems of agricul- 
ture can radiate with the least possible interruption to our 
economy. The American pioneer farmer started with grass- 
land, and the farmer of today is rapidly beginning to realize 
that he must get back to grassland as the base upon which to 
build his other farming operations. 

Grassland agriculture must needs be a mechanized agri- 
culture. It requires the tractor to furnish the kind of power 
necessary to quickly convert the stubborn sod into seedbeds 
suitable to other crops when and where economy demands. 

We have only just begun to furnish the tractor with a 
complement of equipment suitable to the job. I predict that 
great changes will be made during the next few years in the 
grass-handling equipment we now have. 

The agricultural engineer of the future who wishes to 
have a part in these changes will have to be something of the 
botanist, the soil conservationist, the animal nutritionist, and 
the agricultural economist, plus a large bump of vision, in 
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order that he may design the newer and better grass-handling 
equipment that will be needed. 

The production of grass and legume seed was a topic 
which came up: for considerable discussion at a national pol- 
lination conference which I attended at Ardmore, Okla., a few 
weeks ago. The main point at issue was how can we mech- 
anize the job so as to do it more quickly and efficiently. 

There is a grave shortage of certified grass and legume 
seed due largely to the fact that too little attention has been 
paid by the builders of farm equipment to machines which 
will sow all kinds of grass and legume seed at proper depths 
so as to give good stands. Then there are the harvesting 
problems attendant on grass and legume seed production and 
many grass and legume seeds such as ladino clover, bird’s-foot 
trefoil, lovegrass and several others are taxing the abilities of 
present-day combines to the limit. 

A speaker from the Production and Marketing Admin- 
istration (USDA) told us at the conference just referred to 
that there is a shortage of legume seed at present of more 
than 50 million pounds with little likelihood that it will be 
met. When we consider that the prices of such seed vary 
from around 50 cents to $2.50 per lb, it can be realized where 
it fits into our economy. 


SOWING GRASS SEED PRESENTS ENGINEERING CHALLENGE 


The problems of grass and legume seeding are many. Let 
us consider two of the extremes in grass and legume seeds. 
The first is redtop seed which contains around 5 million seed 
per pound; the other is hairy vetch which contains around 
16,000 seeds per pound. The redtop weighs 14 lb per bu. and 
the hairy vetch weighs 60 lb per bu. The engineers can well 
imagine being given the task of designing a grass-seed attach- 
ment for a grain drill which will give the recommended 
patterns for seeding both these seeds. 

There is one more thing I would like to touch upon and 
that is the matter of pasture renovation. 

It is conservatively estimated that there are in the United 
States around 200 million acres of permanent pasture which 
are badly in need of renovation, if we are to maintain our 
livestock quotas in keeping with population requirements, To 
massage the faces of those wornout pastures is no small job, 
requiring, as it will, a large amount of mechanical power, 
which we now have to the tune of about 180 million horse- 
power, as well as tools for pasture renovation which we do 
not have, except in the form of makeshifts from regular farm 
equipment. This opens up a most interesting field to the agri- 
cultural engineer by way of study and development of such 
tools. The field is wide open and practically unlimited. 

From what I have said regarding grassland agriculture, I 
would not want to appear to be recommending that we should 
embark upon an all-out program of hastily converting our 
present corn, grain and cotton fields into grasslands. Such 
procedure would not develop a practical, sane grassland 
agriculture. 

Grasses in hundreds of varieties grow almost everywhere. 
The grasses are not as ecologically sensitive as are the corn, 
grain and fiber crops, although ecology does play an im- 
portant part with some of them. The course of change to a 
wider use of grasslands in our agricultural economy must be 
steady and not hysterical; it must be balanced with livestock 
on the one hand and a thorough understanding by the farmer 
of what he is doing on the other; it must be based upon a 
long-range program; it must be adapted to the particular 
needs of particular farms. The renovation of Kentucky blue- 
grass pastures, Great Plains range pastures, and the hillside 
pastures of Wisconsin and New York are very different 
operations and must be treated accordingly. 

Grassland agriculture is rapidly coming to mean much 
more than merely increasing our grassland acreage. It means 
more meat, milk, eggs; a higher and less expensive standard 
of living than that which we now enjoy; a standard of living 
which can keep pace with the demands of our everincreasing 
population; it is a bulwark against soil erosion; it will in- 
crease future crop production and provide a more stable agri- 
cultural economy. Truly the agricultural engineer has an 
important part to play in the mechanization of its progress. 
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: Brooding Poultry with Infrared Energy 


By Vernon H. Baker and James H. Bywaters 


ASSOCIATE MEMBER A.S.A.E 


re HE brooding phase is probably the most important and 
the most critical period in the life of a chicken. The 
care that the young bird receives during the first four 
* or five weeks of its life has a decided influence on its health, 
future usefulness and growth. Since poultry producers in 
Virginia and other states are looking for more efficient brood- 
Ai ing systems, considerable interest is being shown in brooding 
chickens with infrared heat lamps. Some of the advantages 
of this system are as follows: (a) The initial cost is low, 
(b) chicks can be seen without moving any of the brooding 
equipment, (c) there is no brooder to occupy valuable floor 
space, (d) at the end of the brooding period the lamps may 
be raised up out of the way, making it easier to clean the 
house, and (e) the chicks may be kept warm with the infra- 
red rays in a relatively low-temperature house. 

Infrared-heat-lamp brooding may have the following dis- 
advantages. (a) The cost for energy per chick may be higher 
when compared with conventional brooding, and (b) loss of 
light and heat due to power outages may cause the chicks to 
2 pile up and smother or chill. 

The brooding of poultry with heat lamps is a relatively 

new idea. Yung and Mussehl (1)* conducted tests in 1940 

on brooding chicks with infrared energy. Kennard and 

Chamberlin (2) of the Ohio Agricultural Experiment Station 

developed a hover-type brooder using heat lamps as a source 

of energy. Porter (3, 4), in 1944, suggested that heat lamps 

be used as a source of energy for postwar brooding research. 

The Virginia Agricultural Experiment Station, in coopera- 

: tion with the Division of Farm Electrification, U. $. Depart- 

ment of Agriculture, first started to brood chicks with infrared 

lamps in 1949 (5). This work was continued and expanded 

in 1950. Among the factors studied was the effect of infrared 

energy on the young chicken. This included observations of 

feathering, weight gains, and conditions of the exposed skin. 

The electrical energy requirements were recorded and the cost 

determined. Moisture patterns in various types of litter, under 

heat lamps, conventional electric brooders, coal and wood 

brooders were studied. The projected area of three different 

breeds of chickens was determined so that recommendations 

could be made as to the number of chicks that could be 

placed under a given lamp. Heat patterns for different lamps 
were also determined. 

Method and Procedure. Laboratory tests consisted of de- 
termining energy patterns for the different types of heat lamps 
which included the type R-40, type G-30, and the ordinary 
incandescent lamp from each of three major lamp manu- 
facturers. The arrangement and instrumentation for this work 
is shown in Fig. 1. A General Electric type DW-60 soler 
radiation meter was used to measure the radiant energy from 
the different lamps. The patterns for 125, 250, and 375-w 
type R-40 lamps are shown in Figs. 2, 3, and 4, respectively. 


The projected area of the White Leghorn, White Rock, 
and New Hampshire was determined by photographing the 


This paper was presented at a meeting of the Southeast Section of 
the American Society of Agricultural Engineers at Memphis, Tenn., Feb- 
ruary, 1951. The research project on which this paper is based was 
carried out in cooperation with the Division of Farm Electrification, 
U.S. Department of Agriculture 

The authors: VeRNON H. Baker and Dr 
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Virginia Agricultural Experiment Station. 


AvuTHorS’ Note: The authors wish to acknowledge the contribu- 
tion to this project of Dr. Clayton E. Homes, associate poultryman of 
the Virginia Station, and the assistance of H. T. Scott, C. S. Borrows, 
Jr, and W. C. Hager, senior students in agricultural engineering, and 
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Virginia Polytechnic Institute. 
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chick at weekly intervals. The chick was placed on a cali- 
brated floor area in a screen pen and was photographed from 
directly above. The average projected area for three chicks 
from each of the three breeds of chicks photographed is 
shown in Fig. 6. The area for each week was taken from the 
photograph with a planimeter. 

The brooding work for 1949-50 was conducted in a 20x 
40-ft insulated quonset hut divided into 8 pens, 10 ft square. 
Measurements were taken in the four center pens for this 
study. A 375-w, heat-resistant, type R-40 heat lamp was sus- 
pended from the junction boxes above each pen down to the 
porcelain lamp socket. The lamps were placed about 18 in 
above the litter and raised 2in each week after the second 
week until a height of 24in was reached. The lamps re- 
mained on continuously for the first 8 weeks. During the 
latter part of the brooding period, the lamps were turned off 
during the day. One radiant-heat panel was installed in each 
end of the quonset hut to provide supplemental heat if needed. 
Necessary meters were installed to measure the electrical 
energy consumed. A hygrothermograph, mounted 4 ft above 
the floor, recorded the temperature and relative humidity at 
this point. 

Thermocouples were placed inside black and white per- 
forated ping-pong balls, Fig. 5, in an effort to obtain relative- 
heat patterns from the lamps in the four middle pens as the 
chickens grew. The ping-pong balls were covered with chick 
down from the hatcher in an effort to approximate the ab- 
sorptive characteristics of a chick. The temperature at the 
various thermocouples was recorded with a 48-point recording 
potentiometer. 

Aluminum conical-shaped hovers were first tried over the 
lamps. A mixture of 228+ one-day-old chicks (consisting of 
equal numbers of White Leghorns, New Hampshires and 
White Rocks) were placed under each lamp in the center 
pens. These chicks remained under the heat lamps for about 
9 weeks and then one-half of the brood was removed to un- 
heated colony houses. In addition, Barred Rock, Dark Cornish 


*This was about 40 per cent more chicks than should have been 
brooded in a 10 x 10-ft space, allowing 0.6 sq ft per chick. 
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Fig. 1 Arrangement for radiation pattern determination for different 
heat lamps. (1) Type DW-60 meter mounted above litter on sliding 
scale under deep hover. (2) Shallow hover. 

(3) Lamps tested. (4) No hover 
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| Syivatie Tyge R—-40 125|Watt | ) a. a 
Infrared Heat Lamp , W Shape Filament 
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HORIZONTAL DISTANCE IN INCHES FROM VERTICAL CENTER LINE OF BULB 


Fig 2 Radiant-energy distribution pattern for Sylvania Type R-40, 125-w 
I 
heat lamp. Average of two lamps. Readings taken with 
type DW-60 radiation meter 


GE Type R-40 37$ Watt Infrarad Heat Lamp 
Heot-Resistant Glass Bulb ,c> Shope Fi lament 
ul i ; i } +—2. 
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HORIZONTAL DISTANCE IN INCHES FROM VERTICAL CENTER LINE OF BULB 


Fig. 4 Radiant-energy distribution pattern tor General Electric type 
R-40, 375-w heat-resistant heat lamp. ‘Average of two lamps. Readings 
taken with type DW-60 meter 


Fig. 5 (1) Shallow hover over lamp showing about 50 per cent of 

chicks eating and about 50 per cent under the lamp. (2) Chickens 

under the lamp in a doughnut-shaped ring with thermocouples in 

white and black, down-covered ping pong balls (3) Heat lamp above 

sand litter, feeding and watering containers in preparation for baby 

chicks. A 12-in-high barrier is erected around this area for the first 
week. (4) Chicks under heat lamp with no hover 


Wéstinghause Type R-40 250 wort 


Infrared Heat-Ray Lemp, CoSnape Filament 
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HORIZONTAL DISTANCE IN INCHES FROM VERTICAL CENTER LINE OF BULB 


Fig. 3 Radiant-energy distribution pattern for Westinghouse type R-40, 
250-w heat lamp. Average of two lamps. Readings taken with type 
DW’-60 radiation meter 


and some crossbred chicks were brooded in the four end pens. 
At the start of the brooding, the bottoms of all lamps were 
placed about 181in from the litter. At this height the max 
imum temperature under the lamp was about 120 F when the 
room temperature was 60 F. The high temperature area is 
influenced by the type of filament used in the lamp. One to 
two-weeks-old chicks seemed to seek a comfort range from 85 
to 110 F. They generally arranged themselves in a doughnut 
shape with the high temperature area in the center vacant. 
The minimum room temperature fell below 35 F in two or 
three instances without any ill effects. When the temperature 
fell below 35 F, during the first week or two of brooding, the 
lamps were lowered to about 15 in above the litter. 

The chicks were weighed at the end of 4, 8, and 12 weeks 
and the resulting weights compared with similar weights of 
the preceding brood, which was reared in a hot-water-type 
brooding house for 8 weeks and then transferred to coal and 
wood-burning colony houses for the last 4 weeks. Feathering, 
mortality, and feed consumption were also recorded. 

During the 1950 season, two different types of litter were 
used, sawdust and sand. Sand was used in the heated area in 
two pens in the quonset hut and sawdust was used in the 
remaining two center pens. The litter was placed from 4 to 
6-in deep over the vaporproof concrete floor in the quonset 
hut. Tests were also conducted using straw, ground corncobs, 
sawdust, and shavings for litter to determine a safe height 
above the litter in order to prevent fire. 


RESULTS AND DISCUSSION 


Lamps Available and Energy Distribution Patterns, Heat 
lamps are generally made in two different types, the G type 
and R type (6). The G-type heat lamp has a clear glass bulb 
and is similar to an incandescent bulb, but the filament oper- 
ates at red heat instead of white heat. This type of bulb is 
used mostly in factories. Tests conducted with the type G- 
200-w bulb with the arrangement shown in Fig. 1 shows that 
a considerable amount of the radiant energy is directed to 
ward the litter. The G-type lamp costs less than the R-type 
lamp; however, it is felt that better brooding results will be 
obtained with type-R heat lamps. 

The R-type bulb has a built-in reflector which consists 
of a thin coat of reflective metal on the inside bowl of the 
bulb. Heat lamps are often designated as R-40 or R-30, the 
R means reflector type and the number following the R means 
the number of 4 in across the lamp. The R-40 lamp is gen- 
erally used for brooding and may be obtained in three types 
plain glass, heat-resistant glass, and red glass and in sizes 
from 125 to 375 w. The heat-resistant glass is generally used 
where there is danger of water coming in contact with 
the bulb and the red glass bulb is used where there is 
need of filtering out some of the visible rays of light. 
Energy distribution patterns were obtained for the three R- 
type heat lamps. The life of these lamps is about 5,000 hr. 
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Energy patterns for the 125, 250, and 375-w type R-40 lamps 
are shown in Figs. 2, 3, and 4. The type R-40 lamp may be 
obtained with a filament of either the U shape or the W 
shape. The distribution pattern for the U-shape filament 
{Fig. 2, Fig. 5 (2)] is such that the chicks under the lamp 
tend to form a doughnut-shaped ring. The radiation pattern 
is essentially the same regardless of which type filament is 
used, but the comfort zone for the two lamps is not the same. 
Chicks under a lamp with the W-shape filament tend to find 
a comfort zone more uniformly over the heated area. One 
line of thought is that for best brooding results, the radiation 
pattern from the lamp should be umbrella shape, thus allow- 
ing more chicks under a given lamp. Another thought is that 
a lamp with an ice-cream-cone-shape pattern is desirable. 
This would allow a relatively hot area under the lamp and 
would give a temperature gradient so that the chick could 
seek a comfort zone to suit individual needs. With cold-room 
brooding, the chicks would come from eating and move over 
under the hot area to get warm, then they would move out 
from the heated area and seek a comfort zone for resting 
and sleeping. Up to 75 per cent of the energy from a heat 
lamp is radiated as radiant energy. The remaining 25 per 
cent is given off from the lamp and lamp socket as heat being 
carried by conduction by the air which flows past the lamp. 
The infrared energy warms the chicks without heating the 
air through which it passes, also the infrared energy which 
strikes the litter is changed into sensible heat which helps to 
keep the chicks comfortable. 

The major effect of the aluminum reflectors used with the 
type-R lamps (Fig. 1) was to serve as a baffle to prevent 
convection currents from creating a draft around the heated 
area. Note in Fig. 5 (2) the chicks seem to form a large ring 
under the lamp with the reflector or baffle and in Fig. 5 (4) 
the chicks seem to stay closer to the center of the heated area. 
The lamps in both pictures were the same height above the 
litter with the same room temperature. 


No abnormal therapeutic effects of erythema or sunburn, 
due to infrared rays on the exposed skin of the chicks, have 
been observed. Infrared radiations may be divided into three 
bands of three different wave lengths, namely: near infrared, 
7,500 to 14,000 A; middle infrared, 14,000 to 25,000 A, and 
far infrared, 25,000 to 50,000 A (4, 7). One A (Angstrom 
unit) equals 1-250,000,000 in. The type DW-60 radiation 
meter used to obtain the radiation patterns (Fig. 2, 3, 5) was 
calibrated to indicate radiant energy with a wave length be- 
tween 0.3 to 3.5 microns or from 2,952 to 34,448 A. In- 
dustrial literature (8) shows that the maximum radiation 
from an industrial infrared lamp, with a filament temperature 
of 2,500 K, occurs between a wave length of 7,000 and 
20,000 A, 


Chickens’ eyes are susceptible to soreness caused by the 
short-wave ultraviolet radiation, and erythema (sunburn or 
tan) of the exposed skin of the chicken may result from re- 
ceiving too much ultraviolet radiation (3). The ultraviolet 
output from ordinary incandescent lamps and heat lamps is 
so small as to be negligible for most purposes (9). What 
ultraviolet energy is radiated from the filament of the heat 
lamp would probably not pass through the glass portion of 
the lamp. Overexposure to infrared has been mistaken for 
erythema. Energy in the infrared range penetrates and heats 
subcutaneous tissues which, upon overexposure, causes red- 
dening of the skin known as hyperemia (10). This condition 
disappears after the subject is removed from exposure to the 
source of infrared radiation. 


Energy and Temperature Requirements. The energy and 
temperature requirements for poultry during the brooding 
period has been given much study. Some investigators believe 
that relatively high ambient temperatures are necessary dur- 
ing the brooding period. Others have had success with low 
temperatures. Seeger and Oliver (11, 12) reported that a 
group of chicks were brooded satisfactorily for two weeks 
(using infrared lamps) in a cold storage room at an ambient 
temperature of 12 F below zero. Martin (13) brooded chicks 
satisfactorily under a radiant heating panel at an ambient 
temperature of 10F. 


ie > RRR 


AGRICULTURAL ENGINEERING for June 1951 


In an effort to determine the relative-energy requirements 
for three different breeds of chicks, 76 Barred Rocks, 76 New 
Hampshire Reds, and 76 White Rocks were placed under a 
375-w heat lamp. The black chicks (Barred Rocks) tend to 
stay on the outer perimeter of the group of chicks. The White 
Rocks and White Leghorns grouped together closer to the 
inner area of the doughnut area, while the red chicks sought 
a position in between the chicks with black and white plum- 
age. This pattern was more noticeable during the first week 
or two of brooding. After the chicks were almost feathered, 
the different breeds did not seem to be as particular for any 
one area as before feathering. These tests may indicate that 
the three breeds of chicks studied may require different 
amounts of energy and that the color, degree of feathering, 
and texture of feathers could have some effect on the energy 
requirements for the different breeds. 

Fig. 5 (2) shows a group of chicks, age one week, that 
seems to be contented and resting under the heat lamps. The 
type DW-60 radiation meter was used to measure the radiant 
energy in watts per square inch just above the area where the 
chicks were comfortable, when the 375-w lamp was 18 in 
above the litter. The meter readings were 0.12 w per sq in for 
the outer perimeter of comfort and 0.40 w per sqin for the 
inner perimeter, with 0.24 w per sq in in the center of the com- 
fort zone, which is approximately equal to the solar radiation 
of 0.28 w per sq in at Blacksburg, Va., on December 2, 1950, 
as measured with the DW-60 meter. The highest temperature 
recorded directly underneath the lamp was 130 F. The tem- 
perature inside the black ping-pong balls averaged about 20 F 
above the temperature inside the white ping-pong balls when 
the room temperature was about 50 F. 

The normal routine of the chicks was to eat and sleep 
in shifts, 24 hr per day. About half of the chicks would be 
out eating while the others would be resting or sleeping. 
When the chicks got cold eating or drinking, they would 
jump over the other chicks {Fig. 5 (2)] into the heated area, 
get warm and then gradually move out to the comfort zone 
and rest. 

The 375-w lamps used in the 4 test pens operated con- 
tinuously throughout the first 8 weeks of the brooding period 
and were turned off during the last weeks of brooding as the 
conditions required. The radiant-heat panels in each end of 
the quonset hut were set at 60F. The total energy required 
was between 2 and 3 kw-hr per chick for the heat panels and 
lamps combined. For the heat lamps alone there was about 
2kw-hr per chick consumed for winter brooding. This value 
would probably be lower for spring brooding. 

The heat production and energy requirements for White 
Leghorns and White Plymouth Rocks has been determined by 
Mitchell and Kelley (14). Barrott and Pringle (15) have 
determined the energy eliminated by Rhode Island Red chick- 
ens by the use of a respiration colorimeter at Beltsville, Md. 
In the work by Mitchell and Kelley, the total net Btu required 
per 24 hr is equal to the sum of the energy expanded in basal 
metabolism, muscular activity, and energy equivalent to the 
gain in weight, or the energy acquired from the dry matter 
consumed. The total Btu production is the sum of the basal 
metabolism energy, plus the energy liberated in muscular ac- 
tivity, plus the energy increment due to feed. Estimates for 
the Btu required to maintain body temperature in excess of 
that furnished per degree drop below 62 F of environmental 
temperature has also been determined (14). The air tem- 
perature of 62F is the critical temperature surrounding a 
fasting bird and is the temperature at which an increase in 
heat production must occur in order that body temperature 
may be maintained (16). For a chicken consuming food and 
moving about freely, there is an excess production of energy 
above the basal metabolism, at temperatures below the critical 
temperature of 62 F, which is available to maintain body tem- 
perature. The critical environmental temperature, from work 
referred to above, for active White Leghorn and Plymouth 
Rock chickens moving about and consuming the required 
amount of feed did not fall below 17 F. 

Seeger and Oliver (11) have made calculations on the 
energy level required for chicks from one day to seven weeks 
old. They have extrapolated the data collected by Mitchell 
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and Kelley (14) on a curve and estimated the energy require- 
ments from one day to four weeks of age. In their calcula- 
tions it was assumed that fasting day-old chicks require about 
the same amount of energy for each degree below normal 
brooding temperatures as the 1/,-lb birds require for each de- 
gree below the fasting critical temperature of 62 F. 

The above energy requirements for chicks from one to 70 
days old was fitted to the equation E=2.92 e®-147t, where 
E=Btu per 24hr per deg F below critical temperature and 
t=age in days. Suppose that it is desirable to estimate the 
energy requirements for a one-week-old chick with a brooder 
house temperature of 50 F. According to Barott and Pringle 
(18, 19) the optimum brooding temperature for chicks one 
day of age is 94 F which decreased 0.8 F per day for the first 
18 days to 80 F on the 18th day and further decreased 1 F per 
day until a temperature of 66 F was reached on the 32nd day 
of brooding. Then the optimum temperature for brooding 
chicks one week old is 88.4 F. 88.4 minus 5038.4 which is 
the temperature in the brooder house below the critical brood- 
ing temperature. By substituting the age of 7 days in the 
equation E= 2.92 e®-°'47t, we get 3.23 Btu per deg below 88.4 F. 
Multiplying 3.23 by 38.4 we obtain 124 which is the Btu 
requirements per 24 hr for a one-week-old chick. By referring 
to Fig. 6, we find that the projected area of a one-week-old 
chick is about 6 sq in. Dividing 124 by 6 x 24 we get 0.86 Btu 
per sq in per hr, or 0.26 w per sq in of chick projected area as 
compared with 0.24 w per sq in of radiant energy at the cen- 
ter of the comfort zone, in Fig. 5 (2). Further calculations 
may be made using different brooder-house temperatures and 
different ages if desirable. 


Projected Area and Surface Area. The surface area of the 
White Leghorn chicken has been determined by Mitchell (17) 
and is represented by the formula $=8.19 W’-7>, where S$ is 
square centimeters and W is weight in grams. This equation 
may be used to determine the area of a chick upon which 
radiant energy would be effective if the chick was at the 
center of a sphere and the energy was being radiated from the 
surface of the sphere to the chicken, or, in other words, if the 
energy was coming toward the chicken from all directions. 
However, this is not the case when chicks are brooded under 
a heat lamp. If two lamps are mounted so that the radiant 
energy is directed toward both sides and the back of the chick, 
the surface area of the chick, as determined by the foregoing 
method, would probably give an approximation of the chick 
area that would be affected by the radiant energy. 

If the heat lamp is mounted vertically, it is felt that the 
area of the chick that would be affected by the incident 
radiant energy would be closely approximated by the pro- 
jected area of the chicken. The projected area may also be 
used to estimate the number of chicks that could occupy a 
given area. The area of the White Leghorns, as would be 
expected, was lower than the White Rocks or New Hamp- 
shires. There is a small difference between the area of the 
White Rock and the New Hampshire which is probably due 
to the fact that the feathers grow closer to the body of the 
New Hampshire. 

The projected area data shown in Fig.6 may be used to 
estimate the number of one-week-old chicks that can be 
brooded under a given heat lamp. The zone of comfort of a 
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Fig. 6 Projected area of three breeds of chicks 
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375-w lamp with a U-shaped filament 18 in above the litter 
was observed to be between 6 and 14 in from the center of 
the heated area. By dividing the area of the comfort zone of 
507 sqin by the approximate average projected area of one- 
week-old chicks (6sqin) gives us about 85 chicks. Allowing 
for the fact that the chicks overlap when resting and sleeping 
and that in their normal routine, from 40 to 50 per cent of 
the chicks were observed to be resting and remainder eating 
and drinking, it is believed to be safe to estimate that from 
200 to 225 one-week-old chicks could be brooded with a 375-w 
lamp. This same lamp will take care of the chicks as they 
grow. As the chicks grow the energy requirements become 
less and the comfort zone becomes larger. The lamp is then 
raised in order to lower the energy on the backs of the 
chickens. By the same reasoning, with the use of Fig. 4 and 
a comfort zone of about 400 sq in, from 125 to 150 chicks can 
be brooded with a 250-w heat lamp. The area of the 16-in 
diameter comfort zone for the 125-w heat lamp is about 200 
sq in when the lamp is 12 in above the litter. From 50 to 75 
chicks can be brooded under this lamp. The chicks would not 
form a doughnut-shaped ring under this lamp because the 
energy level at the center of the lamp is not above the chick 
requirements. The lamp wattage per chick for the average 
number of chicks that can be brooded under the 375, 250, and 
125-w lamps is 1.76, 1.82, and 2.00 w per chick, respectively. 
Summarizing the above, where the brooder-house temperature 
is not expected to go below 55 F, the estimated brooder capa 
cities for the various lamps are 200 to 225 chicks for 375-w 
lamp; 125 to 150 chicks for the 250-w lamp; and 50 to 75 
chicks for the 125-w lamp. If the brooder-house temperature 
falls as low as 40 F, the brooding capacity per lamp should be 
about 150 to 175 chicks for 375-w lamp, and 100 to 125 
chicks for the 250-w lamp. The 125-w lamp will probably not 
be sufficient unless the room temperature is above 50 F. In 
the above calculations it is assumed that sufficient floor space 
is available to accommodate the chicks as they grow. 


Litter. The tine, clean, dry sand used for litter proved to 
be highly satisfactory. Sand is a good conductor of heat and 
it eliminates any danger of fire due to energy radiating on the 
litter. Sawdust was also satisfactory for litter. The average 
moisture content (wet basis) for sand was 8.2 per cent and 
for sawdust 13.5 per cent for the brooding period, which ts 
considered dry litter. The average moisture content over the 
brooding period for the sawdust litter under the coal, wood, 
and conventional electric brooders was 12.3, 12.6, and 
per cent, respectively. The litter was not changed during the 
brooding season. 


22.3 


Tests with the ground corncobs, straw and sawdust show 
that the straw and sawdust will ignite if a 375-w lamp radi- 
ates over an extended period from 6 to 8 in above the litter. 
The ground corncobs did not ignite when the 375-w lamp was 
8 in above the ground litter, but they did become quite hot. 
Based on these tests the 375 and 250-w lamps should be 
mounted at a minimum of 12 (preferably 15) in above the 
litter and the 125-w lamp at a minimum of 12 in above the 
litter. 


Physical Observations of Chicks, There is no present indi- 
cation that infrared energy is harmful to chicks. There was 
no significant difference between chicks brooded with infrared 
or hot-water-type brooders, either in body weight or feather- 
ing. Some abnormal feathering was noted in one pen for the 
1950 season; however, it is not believed that this was a result 
of infrared brooding. The mortality for infrared brooding 
was low or lower than with other types of brooding; being 
2.8 per cent for 1949 and 5.9 per cent for 1950, at the end of 
8 weeks. A part of this higher mortality was no doubt due to 
there being about 400 more birds brooded in this house in 
1950 than in 1949. 

Pullets from the infrared-brooded flock began to lay 2 to 3 
weeks before their 1-, 2-, and 3-weeks-older sisters that were 
brooded with other systems. The chicks were kept contented 
during the brooding period by raising or lowering the heat 
lamps as they grew and as the temperature changed. 


Wiring and Power Outages. If the infrared lamps are on 
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at full intensity throughout the brooding period, it is im- 
portant that the rated voltage of each lamp be available at 
the porcelain socket at all times. When the voltage is lowered 
the amount of energy radiated is reduced. This is desirable 
in the brooding installation reported by Seeger and Oliver 
(11). A voltage lower than the rated value is not desirable 
if the energy level on the chicks is controlled by raising and 
lowering the lamp. 

Chicks that have been under heat lamps all of their lives 
without a power outage may never have been exposed to 
darkness. When there is a power outage at night the chicks 
may become frightened and are likely to pile up and smother. 
If the outage is prolonged, there will be a loss of heat and a 
likelihood of further piling and smothering or chilling. 

Portable heating devices can be used to supply emergency 
heat. When a large number of chicks are being brooded, it 
would be a safe investment to install some type of alarm and 
a standby lighting system that could be used during a power 
failure. 

SUMMARY AND CONCLUSIONS 


Chicks have been brooded successfully at the Virginia 
Agricultural Experiment Station for the past two seasons. 
Energy distribution patterns have been determined for avail- 
able heat lamps. The temperature and energy requirements 
for brooding poultry were discussed. The projected area for 
three breeds of poultry and the brooding capacity for different 
lamps was determined. Based on the results of these investi- 
gations with infrared brooding, the following points appear 
to merit consideration: 


1 Low initial investment for small broods. The average 
life of the different heat lamps is about 5000 hr, or about 30 
weeks. The cost of labor for infrared brooding is less but cost 
of energy required may be higher when compared with other 
methods of brooding. 

2 Energy required for winter brooding was from 2 to 3 
kw-hr per chick with the lamps burning continuously for the 
first 8 weeks. This value can be reduced when a practical 
method of regulating the output of the heat lamps is developed. 


3 The litter stayed dry through the brooding period and 
was not changed. Fine, clean sand proved to be satisfactory 
for litter in the heated area thus eliminating the fire hazard. 


4 From the results of tests conducted, there was no dan- 
ger of fire as a result of litter igniting if the heat lamps are 
placed 12 in or more above the sawdust, ground corncobs, and 
straw. At the beginning of the brooding period, the 375 and 
250-w lamp is placed about 15 in above the litter and raised 
about 2in per week until a maximum of about 24in ts 
reached. The 125-w lamp may be started 12in above the 
litter and raised to a maximum of about 18in. It may be 
necessary to keep the lamps at the minimum height above the 
litter for a week or two in case of low room temperatures. 

5 Feeders and waterers can be placed in the heated area 
during the first week or two of brooding and the chicks can 
be seen at all times. 

6 There is no big hover to occupy floor space. At the end 
of the brooding period, the lamps are raised up out of the 
way making it easy to clean the house. 


Chicks will be kept more comfortable under heat lamps 
if a small baffle, similar to the hover used in these tests, is 
mounted above the lamp in order to prevent convection cur- 
rents from creating a draft around the comfort zone. In order 
to prevent thermal shock and breakage of the bulb, the metal 
hover should not come in contact with the bulb. 


8 Infrared brooding allows cool-room brooding which 
means that the disease problem should be less. 

9 The chicks were observed to be healthy and contented 
with infrared brooding. Light was available so that they ate 
and slept in shifts 24hr a day. They appeared to select the 


energy level best suited to their individual needs. 


10 The mortality rate for this method of brooding was as 
low or lower than for other methods of brooding. 
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11 There were no significant differences in gain in body 
weight or feathering for chicks brooded with infrared when 
compared with chicks brooded with other systems. 

12 Pullets from the infrared-brooded flock began to lay 
2 to 3 weeks before their 1-, 2-, and 3-weeks-older sisters that 
were brooded with other systems. The desirability of early 
sexual maturity has not been fully established. Further re- 
search is planned on the effect of infrared brooding on the age 
of sexual maturity. 


13 Some type of alarm and standby lighting service and 
portable heating units should be provided as insurance against 
power outages as a loss of heat and light may cause the 
chicks to chill or pile up and smother. 

14 The brooding capacity for the various lamps was 
estimated to be approximately 200 to 225 chicks for the 375-w 
lamp; 125 to 150 chicks for the 250-w lamp; and 50 to 75 
chicks for the 125-w lamp. These capacities are for a well- 
insulated house with insulated floors where the room tem- 
perature is not expected to be below 55 F for any great length 
of time. If the brooder-house temperature is expected to be 
as low as 40F, the brooding capacity per lamp should be 
about 150 to 175 chicks for the 375-w lamp and 100 to 125 
chicks for the 250-w lamp. The 125-w heat lamp will prob- 
ably not be sufficient unless the room temperature is kept 
above 50 F. These recommendations assume that from 0.6 to 
1.0 sq ft of floor space per chick is available. 
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The Historical Background of Reclamation 


By Orson W. 


Israelsen 


Lire FELLOW A.S.A.E. 


ECLAMATION is of world-wide interest and importance. 

It seems appropriate to give serious attention to water 

control for production of food and fiber in our time 

of growing population in many lands. Reclamation includes 
world-wide, three-phase, water-control activities as follows: 


1 Development, storage, conveyance, and use of water in 
irrigation 

2 Protection of root-zone soils from excess water and 
construction of facilities to drain water-logged soils 

3 Prevention of soil erosion by control of water runoff 
and irrigation practices. 

A comprehensive definition of reclamation, developed by 
Ayres and Scoates (2)* is presented in Fig. 1. 

Water control for reclamation has been practiced through 
the centuries and special reference is given here to the engi- 
nearing features of reclamation as defined in Fig. | 

Centuries of Reclamation, The antiquity of irrigation ts 
evident from biblical references, for example: 

“And he said, Thus saith the Lord, Make the valley full 
of ditches. For thus saith the Lord, Ye shall not see wind, 
neither shall ye see rain; yet that valley shall be filled with 
water, that ye may drink, both ye, and your cattle, and your 
beasts.’ (II Kings 3:16-17 ) 

Irrigation had been established when the writing of his- 
tory began. The British Society of Anthropology accepts as a 
fundamental doctrine that historically civilization followed 
the development of irrigation, 

An ancient Assyrian queen, supposed to have lived more 
than 2,000 years B.C., is credited with directing her govern- 
ment to divert the waters of the Nile to irrigate the desert 
lands of Egypt. The inscription on her tomb is: “I constrained 
the mighty river to flow according to my will and led its 
waters to fertilize lands that had before been barren and with- 
out inhabitants.” 


This paper was presented at a meeting of the Pacific Northwest 
Section of the American Society of Agricultural Engineers at Yakima, 
Wash., October, 1950 

The author: Orson W. ISRAELSEN, research engineer, irrigation and 
drainage, Utah State Agricultural College and Agricultural Experiment 
Station, Logan : 


*Numbers in parentheses refer to the appended references. 
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Fig. 1 Reclamation defined with respect to its agricultural, engineering, 


and colonization features 


Since that time irrigation dams and main canals in Egypt 
have been constructed and maintained by the national govern- 
ment. Irrigation canals supposed to have been built under this 
Queen are still delivering water (15). 

There are records of continuous irrigation for thousands 
of years in the valleys of the Nile, and comparatively long 
periods in Syria, Persia, India, Java, and Italy. 

Genesis mentions Amraphel, king of Shinar, contemporary 
with Abraham, who is probably identical with Hummurab, 
the sixth king of the First Dynasty of Babylon, having devel- 
oped laws bearing the name of Hammurabi indicating that the 
people had to depend upon irrigation for existence. One of 
the laws of Hammurabi states that, if a man neglected to 
strengthen his bank of the canal and the waters carried away 
the meadow, the man in whose bank the breach had been 
opened shall render back the corn which he had caused to be 
lost. 


Irrigation in China. In China, where reclamation was begun 
more than 4,000 years ago, the success of early kings was 
measured by their wisdom and progress in water develop- 
ment and control activities. 

King Yu of Hsia Dynasty (2,200 B.C.) was elected king 
by the people as a reward for his outstanding jobs done on 
water control. 

The famous Tu-Kiang Dam, still a successful dam today, 
was built by Mr. Li and his son in the Chin Dynasty (200 
B.C. ), and provides irrigation water for about one-half million 
acres of rice fields. 

The water ladder, a widely used pumping device in China 
and neighbor countries, is believed to have been invented 
about the same time. Its inventor has been worshipped as a 
god by country carpenters. 

The Grand Canal, 700 miles long, was built by the Sui 
empire, A.D. 589-618. 

In modern times China is struggling with its reclamation 
problems. The gigantic Yangtze River Valley Authority 
project, designed by John L. Savage, an eminant American 
engineer, is comparable to Tennessee Valley Authority projects 
in the United States. The work in China was suspended 
because of civil war. The project will contain a dam, the 
largest in the world, which when completed will store water 
to irrigate about two million acres. 


Drainage in England and Wales. England has for seven 
centuries, or more, been active in reclamation by drainage. In 
1943 the productivity of more than 4,000,000 acres in Eng- 
land and Wales, approximately one-seventh of the total acre- 
age used for agriculture, was dependent upon artificial drain- 
age. This included reclaimable land subject to tidal overflow, 
but not a large acreage for which outlet was available at the 
individual farms. Of the total area dependent upon drainage 
in England and Wales, 2,892,000 acres were organized in 
drainage districts; the figure in 1942 was 10 per cent greater 
More than 114 million acres were in immediate need of drain- 
age, of which one-sixth was included within drainage districts. 
Of the lands in immediate need of drainage, 1,279,000 acres 
were suffering from overflow caused by inadequate or ob- 
structed arterial channels, while the other 476,000 acres could 
be improved by small drainage schemes for clearing main 
ditches and other small watercourses (10) 

The earliest drainage authority in England and Wales 
appears to be that for Romney Marsh gg in a Com- 
mission of Sewers issued about 1252 under Henry III. The 
practice of issuing such commissions became permanent under 
the Bill of Sewers enacted in 1531. This bill gave these com- 
missions powers which included authority to remedy annoy- 
ance, assess persons responsible, and seize property in arrears, 
but conferred no powers to execute new work. The Bedford 
Level Corporation was organized in 1661 to control the great 
Fen area. The Land Drainage Act of 1861 provided for 
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elective drainage boards. By 1927 there were some 361 drain- 
age authorities. 


The Land Drainage Act of 1930, the present drainage law 
of England and Wales, not only consolidates and amends 
prior legislation but also contains new provisions of great 
importance, which (a) created one authority for each drain- 
age basin having management of all drainage from field to 
sea, (b) departed from the principle of assessing all the cost 
of drainage against land in proportion to direct benefits, and 
(c) established the principle of government grants-in-aid for 
drainage of farm lands. 


The values of England's reclamation experience, and its 
1930 drainage law, are evident from the fact that “from the 
summer of 1940 to the end of 1942 the land drainage division 
of the Ministry of Agriculture and Fisheries bought, and put 
on land drainage work, 400 small dragline excavators. About 
500 similar machines owned privately and by drainage dis- 
tricts and catchment boards were likewise engaged. The gov- 
ernment has attacked the drainage problem with an extensive 
program of maindrain construction and rehabilitation and of 
farm ditching, tile drainage, and mole drainage’ (10). 


Irrigation in India. An excellent review of irrigation in 
: India, prepared by Alfred Deakin in 1893, contains the fol- 
i lowing statement: 

“The practice of irrigation in India antedates the historical 
epoch by an indeterminate period. The Greek Magasthenes, 
ambassador of Seleukos Nikator at the court of Sandrokothos, 
near Patna, who wrote an account of India 300 years before 
Christ, says that then ‘the whole country was under irriga- 
tion,” and very prosperous because of the double harvests, 
which enabled the people to reap each year. There are reser- 
voirs in Ceylon and in Southern India more than 2,000 years 
old. 

“As the real mission of irrigation in India is to maintain 
life, and its success lies in minimizing famine, it brings those 
who would sum up the case for and aganst it fairly face to 
face with an old problem of history, pertaining in some degree 
to all races, but especially under Asiatic conditions. Progress 
is readily measured, and at each census the totals of the 
Indian Empire are enlarged. In 1881 Lower Burma had 
3,670,000 souls; in 1891 it had 4,450,000, or an increase of 21 
per cent. It is true that this is partly due to immigration from 
India proper, but there, too, the totals have expanded. The 
prospect of a country doubling its population in five or ten 
years may appear at first sight matter for congratulation. It 
means peace and plenty, to some extent health and morality, 
increased production, increased consumption, increased trade, 
and increased wealth. All these can be predicted of India, 
whose total population for British and feudatory states alike 
was 256,000,000 in 1881, and was 286,000,000 in 1891. In the 
same period Australasia had added 1,000,000 as against this 
30,000,000; and though the latter total has been swollen by 
annexation and improved methods of enumeration, the broad 
fact remains that the gain in 10 years exceeds the population 
of Italy or Prussia. Among the most potent means of this 
growth in the population is unquestionably the irrigation, 
which not only makes agricultural settlement closer wherever 
it obtains, but provides the vegetable food of the Hindus for 
countless thousands beyond the schemes. It may be held to 
have saved the lives of millions who would otherwise have 
perished, and to have enabled them to beget millions more, 
whom it now assists to maintain.” 

The expansion of irrigation in India during recent years 
has been greater than in any country except the United States. 
The reclamation works undertaken by the Indian government 
were forced on it by the terrible famines which periodically 
visit parts of this territory. Colonel Wace, commissioner of 
the Punjab, reported the prospects of the farmers of this part 
of the province in plain terms, which are generally applicable: 
“Their all,” he says, “is staked on a rainfall, usually less than 
20 in, and if that fails the heavens are brass and the earth 
iron, in a sense which only those know who have lived in 
those tracts at such seasons; the rivers are miles away; the 
cattle die of thirst as much as of hunger, and the people 
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themselves have a hard fight for their lives, living on wild 
berries, grasses, and roots.” 

There have been seasons, such as in 1783, when even these 
foods failed, when the country became absolutely depopu- 
lated. The only real insurance against these evils is for each 
village to be provided a moderate irrigation supply. When 
this has been done, each village can stand on its own resources; 
men and cattle have sufficient food in bad years, and in good 
years abundance (8). 


Reclamation in Italy. Irrigation and drainage are included 
in the reclamation projects of Italy, but the major problems 
have been in the drainage of the marsh lands (3). 

The struggle against the marshes and malaria goes back to 
ancient times. In spite of the efforts of governments through- 
out the centuries, the Kingdom of Italy still found vast zones 
to drain and reclaim. pepe Caesar and Augustus, and later 
on a series of popes had set their hands to the task which was, 
however, never completed (7). 

During the past two decades special efforts were made to 
reclaim the marsh lands in Italy. Concerning progress in 
these attempts the leaders wrote as follows: “Only three years 
ago there stretched the deadly marshes. We have waged a 
very hard battle. We had to face nature, material difficulties, 
and, moreover, the scepticism and mental inertia, the moral 
cowardice of those who before beginning the fight wished to 
be mathematically sure of victory, while for us the fight itself 
is more important than the victory. Because when the battle 
is begun with an iron will, it is unfailingly crowned with 
success” (7, p. 33). 

Irrigation in Mesopotamia. Irrigation problems in Meso- 
potamia in the Euphrates and the Tigris River Valleys are 
very different from those in the Nile River Valley which 
is in flood from August to November and makes Egyptian 
irrigation easy. In Mesopotamia the flood-water season is 
from March until May, and this period is followed by burn- 
ing rainless months of June, July, and August. Egypt for 
thousands of years was the home of basin irrigation; Meso- 
potamia for thousands of years was the home of perennial or 
permanent irrigation with great canals. 

A long time ago the country was one of extreme desola- 
tion. The rainfall was only 5 in per annum, and the distinct 
feature of the landscape was the camel thorn. The only 
inhabitants of the desert lands were the indigenous tribes 
known as the Janglis, a people of pastoral and nomadic 
habits eking out a precarious existence by means of their 
camels and cattle. In such a land, irrigation has introduced 
many inhabitants, and the resurrection of the country was great. 

According *« Herodotus, Mesopotamia was studded with a 
large number of great cities. Crop production depended on 
irrigation water which was conveyed to the farms in many 
large canals. Grain commonly returned two-hundred-fold to 
the sower. The agricultural wealth of the country was out- 
standing. 

Today the traveller contemplates a different landscape. 
The needs for reclamation of lands under the great rivers, 
Euphrates and Tigris, are now widely recognized. The govern- 
ment of Iraq is making special efforts to provide permanent 
reclamation facilities, and they are sending students to other 
irrigated countries to prepare for intelligent service in essen- 
tial reclamation activities. 

Irrigation canats in this country will probably be a suc- 
cess with efficient drainage of the irrigated lands. There are 
appreciable quantities of alkali salts in the waters of both 
rivers. One has only to inspect the irrigated tracts served by 
the lower reaches of the canals to see the damage done by 
irrigation without adequate drainage. 

The outlook for further reclamation — especially irrigation 
and drainage — and for production of food for many more 
people is now considered very favorable. 


Reclamation in the Western Hemisphere. The Spaniards 
on their first entrance into Mexico and Peru found elaborate 
provisions for storing and conveying water supplies which had 
been employed for many generations, the origin of which was 
almost lost even to tradition. 
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Drainage in Eastern United States. The productive capac- 
ity of millions of acres of land in the humid regions of the 
United States has been greatly increased by drainage during 
the past century and a half. The first noteworthy progress in 
drainage was made by John Johnson, frequently designated 

“the father of tile drainage,” when he installed the first tile 
drain in the United States in 1835 (2). In only 10 years 
thereafter, nearly 900 acres of land in Central Park in New 
York City were successfully drained. Since that time progress 
in drainage in the humid regions has been especially note- 
worthy. Approximately 80 million acres in the U.S.A. are 
made productive by drainage, both with tile and with open 
drains. 


Irrigation in Western United States. The prehistoric Indians 
of the Southwest practiced irrigation. In the Casa Grande 
National Monument in New Mexico traces of the ditches 
they dug to convey water to their fields can be seen. The early 
Spanish missionaries brought from their Mediterranean homes 
knowledge of irrigation. They watered, from nearby streams, 
gardens and fields around their missions in California, Ari- 
zona, New Mexico, and Texas. 

Modern irrigation in the United States dates from July 24, 
1847, when followers of Brigham Young broke desert land in 
Salt Lake Valley, Utah, diverted the waters of City Creek, 
irrigated the lands, and planted potatoes. 

In less than 15 years these pioneers established 752 irriga- 
tion enterprises to supply water for 402,237 acres of land, 
according to the census of 1860. These irrigated areas were 
the major sources of food supply for the half-million persons 
who by 1860 were living in the area now included in the 11 
states of the Mountain and Pacific group. 

They did an excellent job, those pioneers, and by the turn 
of the century approximately 9,500,000 acres of land were 
being irrigated by some 20,000 enterprises and irrigation works 
representing an investment of a quarter of a billion dollars. 

The Yakima Valley, in the State of Washington, is a part 
of the 4 per cent of western land that may ultimately be 
irrigated, and Yakima River flows 175 miles through this 
open valley, rich in plant food, to join the mighty Columbia. 
Little rain fell here, and in early days nothing but sagebrush 
grew. Man came, diverted the stream flow, developed irriga- 
tion and now many thousands of people are living on irri- 

gated acres where almost none had homes before (18). 

These homes cluster among the apple orchards of high 
production. There is in the volcanic ash, the sunshine, and 
dry weather that which gives these apples a rosiness of cheek, 
a firmness of flesh, and a keeping quality that have carried 
them into the market places of Yokohama, Rio de Janeiro, 
Cairo, and Danzig on the Baltic. The baled hay and the big 
baking potatoes from these farms supply non-agricultural 
activities all about. A city of nearly 40,000 people and a 
score of thrifty towns prosper where but yesterday sagebrush 
was supreme. 


. 
} 
i 
3 


s00 o 1706 ~~ 100 


Fig. 2 The rates of population increase during the past three centuries 
in China, India, France, and the United States 
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In the deserts of Arizona, as a dot in a waste that is 
unbroken between El Paso and Los Angeles, lies the Salt 
River Valley. Here in the beginning an erratic stream came 
out of the mountains, sometimes ran a roaring torrent but 
mostly seeped into thirsty sands. Some rugged frontiersman, 
in the seventies, led a ditch from Salt River onto the desert 
and demonstrated ‘the heavy yields where water is wedded 
with the desert soil. Ditches became canals, and Salt River 
Valley grew up to the water line which they established. 

But the water supply was irregular and floods ripped out 
diversion dams. The U.S. Government nearly 50 years ago 
began its first great demonstration of welding mountains to- 
gether, impounding flood waters, distributing them as needed, 
stabilizing the behavior of torrents, setting them to spinning 
turbines, and developing communities under these new influ- 
ences (18). 

This enterprise has transformed the cactus-studded desert 
solitude into an intensively farmed, highly productive, cosmo- 
politan community. Farming such lands as these has called 
forth great skills. Early lettuce goes out in refrigerated train- 
loads. Single acres have been known to produce 700 boxes of 
grapefruit. Alfalfa, heritage of the early Spanish fathers, 
yields six crops a year. Date trees ripen their honeyed fruit 
in the city parks. Long-staple Egyptian cotton surpasses the 
cotton picked along the Nile. Production per acre on these 
irrigated lands of the warm Southwest surpasses that known 
in many parts of the world. 


Where the Rio Grande runs through New Mexico the 
early Spaniards developed a ditch here and there, and built 
scattering adobe homes. The U.S. Bureau of Reclamation 
built one of the most massive of its concrete dams across the 
Rio Grande at Elephant Butte, stored the floods, induced a 
steady flow, and brought prosperity to peaceful, semi-Latin 
communities that fringe the river for 150 miles. 

The Snake River winds its tenuous way through Idaho 
and Oregon carrying much water and inviting man to apply 
his ingenuity to it. He has responded by construction of 
storage, diversion, and distribution works in the Snake River 
Valley, and as a result nearly a half million people live where 
before there was but little of value. 


Irrigation Permanence Questioned. In spite of the out- 
standing irrigation progress made during the first one-half 
century of modern irrigation in the arid West, leading citizens 
and officials of the humid regions questioned the permanence 
of irrigation and pointed out irrigation failures in the Orient 
as a basis for their lack of confidence in agriculture under 
irrigation. In the western states, however, engineers, agro- 
nomists, farmers, and public leaders expressed their genuine 
confidence in the stability of the foundations of irrigation and 
in the permanence of irrigation agriculture in arid regions. 
Typical of this confidence, one of Utah's leading citizens, 
A. F. Doremus, former state engineer said: “Born of obscurity 
and despised as menial, irrigation has grown to be king of the 
rapidly developing West, and by virtue of its power to bless 
and benefit mankind, it has compelled the respect and admira- 
tion of all. Its promise is potent, its progress sure.” 


Population Increases Make Reclamation Urgent. During 
recent centuries, in many countries there have been substantial 
population increases. In some countries the preparation for 
increased population has unfortunately been neglected. Dur- 
ing years of low precipitation, hunger, starvation, and death 
have stalked the lands. To avoid the seriousness of inadequate 
food supplies people everywhere may well adopt the slogan 

“reclamation prevents starvation.” Population increases for 
the last 300 years in China, France, India, and the U.S.A. are 
presented in Fig.2. The three countries which show major 
population increases, have made major reclamation advances 
during this 300-year period. Compared to these three coun- 
tries which now irrigate nearly two-thirds of the world’s 
irrigated area, many of the older countries have given but 
little attention to reclamation. For France the lack of reclama- 
tion is typified by small population increases. 

Reliable information concerning irrigated areas in all coun- 
tries during decades past is not available. However, data are 


presented for the United States and India in Fig.3. Both 
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countries have made very substantial increases in reclamation 
areas. The United States of America, like India, is now 
determined to provide, by expanded reclamation, adequate 
food supplies for increasing populations. New acreages and 
supplemental water supplies proposed for development by the 
U.S. Bureau of Reclamation (16) in its program for 1948 to 
1954 are presented in Table 1 


TABLE 1. PROPOSED IRRIGATION DEVELOPMENT OF NEW 
OR VIRGIN LANDS AND SUPPLEMENTAL WATER FOR LANDS 
NOW IN IRRIGATION PROJECTS WITH INSUFFICIENT WATER 


Acreage 

Year New Supplemental 
1948 142,000 48,000 
194s 183,000 12,000 
1950 147,000 144,000 
1951 106,000 199,000 
1952 443,000 889,000 
19534 189,000 1,067,000 
1954 636,000 948,000 

Total 2,040,000 3,610,000 


This proposal provides for a total increase of 2 million 
acres of irrigated land. In order to achieve these results the 
annual expenditures will range from 204 million dollars in 
1948 up to 682 million dollars in 1953, the total for the 
period being nearly 4 billion dollars. 


World Food Supplies and Reclamation. The study of the 
historical background of reclamation, summarized herein, sup- 
ports the conclusion that reclamation contributes to the per- 
petuation of world food supplies. Complete water control for 
irrigation, drainage, and prevention of erosion of soils is 
essential toward perpetuating agriculture in both arid and 
humid regions. 

Great progress must yet be made in the advancement and 
application of irrigation and drainage sciences in order to 
maintain permanent civilizations in arid regions. The basic 
relations of irrigation to climate need to be clarified and more 
fully used; persistent efforts toward the solution of water 
storage and silt problems are essential; and more intelligent 
and widespread use of underground water storage is neces- 
sary. Efficient conveyance of water and its application to 
farms with a minimum of waste and injury to soils thus far 
have not been given adequate attention by public research 
agencies. Water requirements of crops on different soils as 
related to permanence of agriculture are more clearly under- 
stood than in the past decades, partly because of its fuller 
development, and also because of the gratifying progress in 
the advancement of scientific methods of estimating and 
measuring the consumptive use of water as influenced by 
irrigation practices (6). 

An awakening of all of us— everywhere —to the fact 
that permanence of agriculture in arid regions depends vitally 
on more complete development of reclamation in relation to 
erosion control and in relation to the solution of the alkali 
prob lem on irrigated lands by more intelligent irrigation and 
drainage practices is evident. Outstanding scientific research 
concerning these problems has been initiated by public and 
private agencies in the United States of America and in other 
countries. A complete understanding of the interrelations of 
soils, water, plants, and soil moisture, and of the influence of 
these relations on intelligent irrigation practices, so essential 
to the reduction of water losses, to the prevention of waste of 
water and of waterlogging soils, and to the perpetuation of a 
permanently profitable irrigation agriculture, is the major 
objective of urgently needed systematic irrigation and drain- 
age research. 

Perpetuating Civilization. The challenge of perpetuating 
agriculture and civilization confronts both statesmen and 
scientists, but the way to meet it is clear. They must continue 
and enlarge the development of the sciences and their applica- 
tions to reclamation. They must allot liberal proportions of 
their funds, their intelligence, and their energies to studies of 
permanence of water-storage structures and reservoirs, and to 
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Fig. 4 The rates of increase in irrigated acres in India and the 
United States 


methods of water conveyance, application, and use that will 
assure perpetuation of soil productivity, prevention of soil 
erosion, and mastery of the salinity and alkali problems. Wise 
use and preservation of natural resources, and effective con- 
trol of water, guided by science in all of its branches, will 
insure the perpetuation of reclamation to the permanent 
advantage and welfare of civilization. 
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Farm Drainage —An Important Conservation Practice 
By P. W. Manson and C. O. Rost 


MEMBER A.S.A.E. 


ESEARCH has proven farm drainage to be a valuable 
conservation practice making possible a farm-manage- 
ment program that will better conserve and improve 

our farm soils and make better use of the water that falls on 
the farm. In addition, good farm drainage is a sound invest- 
ment that pays the farmer substantial dividends in the form 
of increased yields and better land utilization. 


There are no experimental data to support claims, currently 
circulated, that farm drainage is using up our ground-water 
supply, changing the pattern of our rain and snowfall, causing 
excessive floods or droughts, endangering the productivity of 
the soil, causing an increase in the corn borer population, or 
is stripping the top, fertile soil from the land. On the other 
hand, there is much experimental evidence which shows the 
value of properly installed drainage systems as these affect 
crop yields and soil management. 


In 1835 tile drainage was first practiced in the United 
States. It is now estimated that about 80 million acres of 
our most productive land is associated with drainage enter- 
prises. Farmers in Europe and Asia have been improving 
their lands by drainage for many centuries. With but few 
exceptions, the low wet lands on the farm, when properly 
drained, can be classed as some of the most fertile and pro- 
ductive acres on the farm. For instance, Webster soils, which 
are common to Minnesota, Iowa, Indiana, and Illinois, when 
properly drained are rated as the number one corn land of 
the United States. 


Our Water Problem. Whenever there is a drought period, 
whether it be for weeks or for years, farm drainage is often 
blamed for lowering the ground-water table to exaggerated 
depths and some critics go so far as to claim that drainage 
causes droughts. 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill, December, 1950, as 
a contribution of the Soil and Water Division 


The authors: P. W. Manson and C. O. Rost, respectively, profes 
sor of agricultural engineering and head, soils department, University 
of Minnesota, St. Paul 


Fig. 1 Streamlines show summer resultant mean flow oi air across the 

United States east of the Rocky Mountains at gradient level. It is 

estimated that the maritime winds originating east of Florida furnish 
most of the precipitation for the Mississippi River basin 


Geologists report that for the country as a whole there is 
no progressive decline of the water table. Serious local 
water shortages may be aggravated by pumping the water 
from the ground for irrigation, cooling, industrial, or munici- 
pal purposes, at a rate greater than that which the ground- 
water sources can normally replenish the supply through 
natural soil flow. The need of more water on the farm plus 
the ease with which water now can be pumped has in- 
creased the per capita consumption about four times in the 
past 30 years. Many farm wells located in low-yielding water 
strata are said to be going dry when actually the well can- 
not yield the water fast enough to meet the increased demand 
It should also be remembered that shallow wells are often 
atfected by prolonged wet and dry periods. 

Minnesota averages 25.4 1n of precipitation from rain and 
snow each year. About 21 to 22 in of this will be lost by 
evaporation and transpiration.. The disposition of the remain- 
ing 3 or 4 in is through runoff and deep seepage, thus serving 
to replenish the ground water and maintain the lake levels 
The annual runoff from western Minnesota will average less 
than one inch while for eastern Minnesota it will average 
about 8 in. In addition, little water flows into Minnesota from 
outside its boundaries. Successive dry years inevitably reduce 
ground-water and lake levels, and reduce crop yields. Normal 
precipitation, however, soon recharges soil with water and 
raises lake levels and stream flow. 

Source of Precipitation. The greater part of the precipita 
tion that falls on the earth's surface originates from ocean 
sources. It is estimated by some hydrologists(1)* that 80 to 
90 percent of the precipitation occurring over the United States 
east of the Rocky Mountains originates from ocean evapora 
tion. The percentage of precipitation from maritime air in- 
creases toward the south. Toward the north the reverse will 
be the case. For Minnesota, or other north central states, the 
per cent of precipitation due to maritime air may be as low as 
60 to 70 per cent. 

The approximate location of the chief ocean source for the 
Mississippi basin precipitation is shown in Fig. 1. Maritime 
winds laden with moisture move westward over the Gulf of 
Mexico, then northward and eastward over the United States. 
The paths of these Gulf winds in the vicinity of Minnesota, 
like other states of the area, are somewhat regulated by west- 
erly winds(2). The general droughts in this area can be 
traced to the force exerted by these westerly winds in diverting 
the moisture laden air to the south and to the east. This 
drought phenomena is common to many areas. It is estimated 
that these ocean winds that sweep over the Mississippi River 
basin are responsible for about 27 in of the average annual 
precipitation (29.6in) in the Mississippi: River basin. The 
remaining 2 or 3 in of basin precipitation is derived from land 
sources. Most of the water that moves into the air from land 
evaporation and transpiration, about 231n annually in the 
Mississippi basin, enters the continental and maritime air 
masses and is carried back over the ocean. 

Since only a small proportion of our precipitation is land 
derived, drainage, or any other farm practice, will have but 
a comparatively slight effect on the precipitation pattern. It 
is true that precipitation may vary from year to year, or 
century to century, but such variations are a direct result of 
hemispheric conditions and are not man-made. 

It is estimated that the maritime winds lose only about 20 
per cent of their annual moisture charge in traveling across 
the Mississippi basin. It is the hope of some scientists that 
extra water can be squeezed out of the water-carrying clouds by 
artificial methods before the clouds again return to ocean areas 

The annual precipitation chart (Fig. 2) for the St. Paul 
Minneapolis area in Minnesota covering 113 years, shows no 


*Numbers in parentheses refer to the appended references 
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connection between drainage and precipita- %0 

tion. Many of Minnesota's severest droughts , 

occurred where drainage was not wide- £,, | 

spread and before drainage was practiced. += 

The Minnesota droughts before 1900 could . int 

scarcely be attributed to land drainage. se 
There is further evidence, too, that dry = = 

weather is not new. Records from the na- ¥ ————— 

tion’s oldest weather stations and precipita- 2 


tion records based on tree-ring charts dating 
back over 500 years definitely prove this. 
Long-time precipitation records indicate that 
there are certain sections of the country 
where dry and wet years tend to run in 
series, not cycles. Such series, however, are so unpredictable 
that at this time meterologists cannot be certain of long-range 
forecasts. 

Theory Of Farm Drainage. The purpose of drainage is to 
control soil moisture in order to increase yields and to improve 
crop quality by removing excess water from the upper 3 to 4 
ft of the soil as quickly as is economically possible. There are 
three kinds of soil water: 


1 Hygroscopic — the water held so tightly as a thin film 
around each soil particle that the plants cannot use it. 


2 Capillary — the water that is loosely held around each 
soil particle as a result of capillary attraction. It is from this 
film of water that plants receive the water and most of the 
nutrients necessary for normal growth (Fig. 3). 


3 Gravitational — the water in excess of the capillary 
water which is removed under the force of gravity. It fills 
the openings between the soil particles and granules that hold 
the capillary water. Removal by gravity may be so slow that 
it hecomes harmful to plant growth since it excludes air which 
is essential to roots and this restricts root growth. Gravit- 
ational water will collect as free water in an open hole (Fig. 
a). 

Ground-water levels as they relate to agriculture are 
measured by the distance from the ground surface to the 
water surface in an open hole. In most agricultural areas in 
Minnesota, this ground-water level generally ranges from the 
ground level to a depth of about 10 ft. Since this water near 
the ground surface has little relationship to deep ground-water 
levels, geologists refer to it as the “perched” water table. 
The perched water table is usually separated from the deeper 
layers of water by impervious or slowly pervious subsoils. 

Artificial drainage does not disturb or reduce the useful 
capillary water which is so essential to plant growth. It only 
removes the excess gravitational water which restricts root 
extension and excludes air which is essential to root growth. 
Because of this, a mineral soil suited to agriculture cannot 
be overdrained. In fact, during a drought a tile-drained soil 
may actually produce better crops than a similar soil not so 
drained. Under tile drainage any excess water is promptly 
removed so that crops develop a healthy and vigorous root 
system. On an underdrained soil the development of roots 
may be restricted by surplus water in the spring or by heavy 
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Fig. 3 This enlarged section of soil shows the difference between 
capillary and gravitational water 
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Fig. 2 Annual precipitation record, 1837-1949, at the U.S. Weather Bureau Station, 


Minneapolis, Minn. 


rains which saturate the soil (Fig. 4). 

A completely saturated fine-textured soil may contain the 
equivalent of 6 in of water per foot depth of soil. Of this only 
one-half to one inch is gravitational water that can be removed 
by drainage. Expressed in another way a half inch to one 
inch rain falling on a heavy soil carrying moisture up to the 
capillary capacity may cause the perched water table to rise 
about one foot. 

The lateral movement of water through the soil is 
relatively slow. For that reason the beneficial effects of a tile 
line or an open ditch will seldom exceed 50 to 100 ft on either 
side of the drain. Capillary water movement tends to be 
vertical but its movement is usually slow. Because of this it 
is doubtful if the upward movement of capillary water can 
supply plants with any considerable amount of the moisture 
needed for growth. Crops are almost entirely dependent on 
the capillary water of the root zone. 

Most successful irrigation projects include the installation 
of tile drainage systems. They are essential for two reasons. 
In the first place, they provide for the prompt removal of any 
excess of gravitational water and prevents water logging. The 
other reason is to remove the alkali salts which tend to ac- 
cumulate when the soil water is removed by transpiration 
and evaporation. 


Benefits Of Drainage. There is no evidence to indicate that 
land drainage may endanger the productivity of the soil. 
There is a good deal of evidence to show that it has many 
benefits when installed in situations where an excess of water 
occurs at some time during the year. A number of the benefits 
are listed below: 

1 It permits better aeration of the soil which is essential to 
root extension and root growth. 

2 It makes conditions favorable for the development of 
beneficial soil organisms. The oxygen of the air as well as 
suitable moisture conditions are essential for their growth. 

3 On underdrained soils yields are increased and crop 
quality improved. 

4 The length of the growing season is increased since 
earlier planting is possible. 


Free water level> 
Tee 


Free water level 
Summer 


UNDRAINED LAND TILE DRAINED LAND 


Fig. 4 


soils 


Root development of plants grown on drained and undrained 
Root growth is restricted to the soil area above the “perched” 
water table. When water recedes after a long wet spell, root extension 
is usually limited 
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5 The capacity of the root is increased since there is no 
interruption of root growth by excess water. 

6 It permits the use of flexible crop rotations and better 
soil-management practices. 

7 Drainage may add highly productive acres to the farm 
without extending its boundaries. 


Drainage And Ground-W ater Levels. The Minnesota Agri- 
cultural Experiment Station has studied ground-water elevations 
relative to farm drainage in Minnesota for more than 30 years. 
These investigations show that the perched ground-water 
table may be lowered on drained areas at the rate of about 1 ft 
in 24 hr, requiring some 3 or 4 days to lower the water to the 
tile depths. On the other hand, on undrained areas, the free 
water in the soil will recede at a much slower rate so that a 
rainless period of several weeks may be required to cause an 
equivalent drop in the water table. Thereafter, if no precipita- 
tion falls, the groundwater table will recede below tile lever at 
the same rate on the drained and undrained land. This rate of 
drop below the tile depth on drained and undrained land may 
range from one to several inches per week during drought 
periods or winter months when the ground surfaces are frozen. 
At these deeper soil depths, the loss of water by evaporation 
and transpiration is slow. During the spring months preci- 
pitation is generally sufficient to bring the perched water 
table on poorly drained lands back near the ground surface 
where it interferes with the growth of plants. Present know- 
ledge indicates that farm drainage does not materially alter 
the runoff or the soil-water storage capacity of the better agri- 
cultural soils and has little effect on the deep ground water. 


Drainage Important To Conservation. Besides improving 
the soil-moisture conditions in the root zone, farm drainage 
today is an important part of our soil and water conservation 
program. By improving the yields from flat, wet acres, the 
slopes where erosion may be serious can be planted to soil- 
saving and water-conserving crops. The high yield from one 
acre of flat land when properly drained may release several 
acres of sloping land for grass or forest cover. 

In southern Minnesota and many other sections of the 
corn belt area, nearly every farm has a drainage problem. 
Data based on the U.S. Soil Conservation Service observa- 
tions indicate that a high per cent of the farm plans reviewed 
in Minnesota have drainage problems involved. On many 
farms it is not possible to set up a crop rotation that will 
conserve soil and water and maintain an adequate supply of 
soil organic matter, without draining wet areas that are 
present on the farm. 


Runoff Studies. Rain and snow are disposed of by surface 
runoff, subsurface runoff, evaporation, transpiration, and deep 
seepage. If artificial drainage appreciably decreased deep seep- 
age, then runoff from drained areas would be greater than 
before drainage. 

A classic study by Sherman M. Woodward and Floyd 
A. Nagler(3) of the University of Iowa indicated otherwise. 
The study included 10,000,000 acres in the Des Moines River 
watershed and 2,000,000 acres in the lowa River watershed. 
The drainage operations on these watersheds included install- 
ations of tile drains and open ditches and some straightening 
of stream channels. 

One-third of the total area of both watersheds was drain- 
ed. In the Des Moines watershed there was one unit of 
4,000,000 acres that received 67 per cent of complete drain- 
age, and another unit of 2,700,000 acres that was completely 
(100 per cent) drained. The monthly precipiation for this 
study ranged from 0.88 to 9.96 in. 

The authors concluded that during flood period there has 
been no significant change in the behavior of these two 
streams which may be attributed to drainage. 

A quotation from the summary states: “The total runoff 
from storms of like precipitation, the maximum rates of 
discharge, and the rainwater storage conditions within the 
basins seem to have been unaltered by extensive drainage.” 

This research definitely indicates that the drainage of 
large areas of farm land similar to southern Minnesota or 
northern Iowa does not materially affect the water-storage rate 


ieieidln ae ge a ete a 


327 


of the area. There are a tew exceptions such as isolated 
swamps, ponds, or small lakes, which are so perched on, or 
near, porous soils that they may have appreciable effect on 
the surrounding ground water. Likewise, drainage ways in- 
stalled near open bodies of water can lower the level of the 
water if the surrounding soil is porous. 


In addition to ground-water investigations in the farming 
areas of southern Minnesota, automatic water-stage recorders 
were installed in the peat areas of Aitkin, Beltrami, and 
Roseau counties, located in northern Minnesota. 


These studies, like others, indicate a close correlation be- 
tween the height of the perched ground-water table and 
precipitation. Except under unusual conditions, low or high 
perched ground-water levels fluctuate with the amount of rain 
and snow. Even during the droughts of the 30's few water- 
table depths for the bogs of northern Minnesota were recorded 
as low as 6 ft below the surface. 

Since in Minnesota, like some other states, precipitation is 
somewhat limited, water-conserving practices must be observed 
that will tide us over water shortages that may occur during 
drought periods. Much deep-well water is now pumped for 
cooling purposes in many cities. This water is then discharged 
as surface runoff. Some day it may be necessary to return this 
water to the same ground strata by closed conduits after it 
has been used to better maintain the deep-water supplies. This 
is now being done in some municipalities. 

Most state conservation departments are doing a fine job 
of controlling lake levels through the use of water-control 
structures. U.S. Army engineers are maintaining uniform 
stream flow through storage reservoirs. Soil conservation 
practices not only hold the fertile soil in place but also make 
possible the better use of rain. 

Not all wet land should be drained. Since drainage is 
expensive, the benefits must be carefully weighed against the 
cost. If there is question about the productivity of the soil, 
the best procedure for having soils tested should be followed. 
It is good economy to hire the best drainage engineer available 
to evaluate the problem. 
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Draintile Specifications Revised 


to Specifications for Drain Tile are in publica- 
tion by the American Society for Testing Materials under 
ASTM designation C4-50T. Specifications on this item were 
adopted as standard by the ASTM in 1914, and revised in 
1916, 1921, and 1924. In 1950 it appeared that further revi- 
sions should be made. Revised specifications were drafted by 
the appropriate ASTM Committee C-15 on Manufactured 
Masonry Units. The Administrative Committee on Standards 
then, in September 1950, acted to place the specifications in 
tentative revised status for use pending adoption as standard. 
Suggestions for further revisions should be addressed to the 
ASTM at 1916 Race St., Philadelphia 3, Pa. 


As published, the tentative specifications cover standard 
and extra-quality classes of draintile made of shale, fire clays, 
surface clays, or portland cement concrete. The specify chem- 
ical requirements and tests, physical test requirements, permis- 
sible variations of individual test, inspection; testing, inspec- 
tion, and rejection; and physical test metheds. In the tile size 
ranges from 4 to 12 in, minimum average crushing strength 
for the standard grade is 800 lb per lineal foot using the three- 
edge bearing test method or 1200 lb, using the sand bearing 
method. For the extra-quality grade these values are 1100 
and 1600 lb. 
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APPLICATION OF HYDRAULIC REMOTE CONTROL TO FARM 
TRACTORS AND TRAILING-TYPE FARM IMPLEMENTS 


(Note: This is a proposed revision of the above-titled A.S.A.E.- 
S.A.E. Standard adopted in its original form in March, 1949. The 
complete standard was developed by the Advisory Engineering Com- 
mittee of the Farm Equipment Institute and 1s recommended to 
A.S.A.E. for adoption. It is published here to give A.S.A.E. mem- 
bers an opportunity to review it critically. It will shortly be adopted 
as an official A.S.A-E. standard, unless substantial objections thereto 
are raised.) 


Proposed Revision of A.S.A.E.-S.A.E. Standard 


APPLICATION 

Hydraulic remote controls for all general-purpose and 
other farm tractors with a work capacity up to 6000 Ib 
maximum drawbar pull shall include a cylinder with 8-in 
working stroke. Trailing-type hydraulically controlled farm 
implements intended for use with such tractors shall pro- 
vide standard mounting points and clearance space for this 
cylinder 

Hydraulic remote controls for farm tractors larger than 
the above, up to those with a work capacity of 11,000 Ib 
maximum drawbar pull shall regularly include a cylinder 
with 8-in working stroke. Trailing-type hydraulically con- 
trolled farm implements intended for use with such tractors 
and requiring an operating thrust within the capacity of an 
8-in-stroke cylinder, shall provide standard mounting points 
and clearance space for this cylinder. Manufacturers of such 
tractors shall, however, make available cylinders with 16-in 
working stroke for use with implements for which an 8-in- 
stroke cylinder is inadequate. Implements requiring a 
16-in-stroke cylinder include deep-tillage plows, 5-furrow 
moldboard plows, heavy-duty disk plows, deep-tillage tool 
carriers, and offset disk harrows, 9-ft cut and over. 

Hydraulic remote controls for all farm tractors with 
a work capacity above 11,000 lb and up to 20,000 Ib 
maximum drawbar pull shall include a cylinder with 16-in 
working stroke. Trailing-type hydraulically controlled farm 
implements intended for use with such tractors shall provide 
standard mounting points and clearance space for this 
cylinder. 

Since most implements intended for use with tractors 
having a work capacity over 20,000 lb maximum draw- 
bar pull are regularly provided with one or more suitable 
cylinders, they impose little requirement for the inter- 
changeable use of hydraulic cylinders. For this reason, 
hydraulic controls for such tractors are not considered within 
this standard. 
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Fig. 1 Yoke clearances (anchor end) for 8-in-stroke hydraulic 
cylinder 


DEFINITION 
The purpose of the Standard is to establish common 
mounting and clearance dimensions for hydraulic remote- 
control cylinders and trailing-type farm implements with 
such other specifications as are necessary to accomplish the 
following objectives: 


(a) To permit use of any make or model of trailing-type 
farm implement adapted for control by an 8-in-stroke 
hydraulic cylinder, with the 8-in-stroke hydraulic 
cylinder furnished with any make or model of farm 
tractor. 


(b) To permit use of any make or model of trailing-type 
farm implement adapted for control by a 16-in-stroke 
hydraulic cylindet, with the 16-in-stroke hydraulic 
cylinder furnished with any make or model of farm 
tractor, consistent with the maximum drawbar pull 
of the tractor normally required to operate the im- 
plement. 


(c) To facilitate changing the hydraulic cylinder from 
one implement to another and decrease the possi- 
bility of introducing dirt or other foreign material 
into the hydraulic system, by reducing the necessity 
for supplemental hose lengths or piping with cer- 
tain types of implements. 


STANDARD DIMENSIONS AND SPECIFICATIONS 


for 
Hydraulic Remote Controls Including a Cylinder 
with 8-in Working Stroke 


1 The hydraulic cylinder with hose shall be considered as 
part of the tractor hydraulic remote control and shall be 
built to standard dimensions. 


2 Both single and double-acting cylinders shall operate to 
raise the implements (or deangle disk harrows) on 
their extending stroke. Implements requiring actuating 
force in both directions should be operated by a double- 
acting cylinder. 


3 Provision shall be made on the implement to accommo- 
date the full stroke of the hydraulic cylinder. Variable- 
stroke control necessary in the application of hydraulic 
control to some implements shall be incorporated in the 
cylinder or hydraulic system and applied on the retract- 
ing stroke. 
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Fig. 2 Yoke clearances (rod end) for 8-in-stroke hydraulic 
cylinder 
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4 Cylinder Length of Stroke. 8-in — plus 1/8 in 9 Depth of Throat. The anchor end of the cylinder shall 
— minus 0 in provide the clearance shown in Fig.1. This affords 
clearance for a 1 x 2-1/2-in bar through a 30-deg in- 


5 Distance, Center to Center Between Attaching Pins. a : 
z eehntapobe: x phen wis : & cluded angle, equally divided, and a 1 x 3-in bar in a 
Extended, 28-1/4 in — plus 1/8 in perpendicular position. 


— minus 0 in = ‘ : 
The rod end of the cylinder shall provide the clearance 


6 Size of Attaching Pins. Cylinder attaching pins shall be shown in Fig. 2. This affords clearance for a 1 x 2-1/2- 
of 1 in nominal diameter. Oversize tolerance, 0.005 in in bar through a 60-deg included angle, equally divided, 
maximum. Implement mountings shall provide operat- and a 1 x 3-in bar in a perpendicular position. 


ing clearance for 1.005-in maximum diameter pins. 


7 Type of Ends. Yoke on anchor and rod ends. 10 Clearance Area on Implements. Wydraulic cylinders 


shall operate within the composite volume specified in 


8 Width of Throat. 1-1/16in minimum and 1-1/8 in Fig. 3A and Fig. 3B. Implements designed for remote- 
maximum for bar 7/8-in minimum and 1-in maximum cylinder operation shall provide clearance for a cylinder 
thickness. of the composite volume specified in Fig. 3A and Fig. 3B. 
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(mrs, Fig. 3A (Above) and Fig. 3B (Left) 
— Te Clearance model of agricultural 


F —— £03 RETRACTED 4 

| hydraulic cylinder with 8-in length 

| of stroke, for tractors having up 
to and including 11,000 Ib 


maximum drawbar pull 
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js y- ASAE -SAE STANDARD 
Sf DRAWBAR HITCH POINT 


Fig. 4 Hose length diagram for wheel-type tractor drawbar — 60-in 
spherical radius (A.S.A.E.—S.A.E. Standard) 


77— SAE STANDARD 
/___ DRAWBAR HITCH POINT 


TRACK TYPE TRACTORS 
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Fig.6 Hose length diagram for track-type tractor drawbar — 84-in 
spherical radius (S.A.E. Standard) 


11 Standard Hose Lengths for Remote Hydraulic Cylinders. 
The tractor manufacturer shall provide sufficient lengths 
of hose so that the hydraulic cylinder, provided with 
tractors having a work capacity up to 6,000 Ib maximum 
drawbar pull, is operable when the front anchor pin 1s 
located at a maximum 60-in spherical radius from a 
center which is the A.S.A.E.-S.A.E. Standard Drawbar 
Hitch Point (Fig. 4). 

Tractors with a work capacity between 6,000 and 
11,000 Ib maximum drawbar pull shall be provided by 
the manufacturer with sufficient lengths of hose so that 
the hydraulic cylinder is operable when the front anchor 
pin is located at a maximum 84-in spherical radius from 
the drawbar hitch point. 

On such tractors, for which the A.S.A.E.-S.A.E. 
Standard Power Take-Off Shaft is available, the 
A.S.A.E.—S.A.E. Standard Drawbar Hitch Point shall be 
used, as shown in Fig. 5. On all other track-type trac- 
tors, the S.A.E. Standard Track-Type Drawbar Hitch 
Point shall apply as shown in Fig. 6. 

The implement manufacturer shall locate the hydraulic 
cylinder on the implement to provide allowance for 
cushion spring hitches, maneuverability and turning so 
that the implement can be operated safely without 
stretching or breaking the hose under any circumstances. 

12 Hose Supports. Support required for remote cylinder 
hose shall be considered as part of the implement. 
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Fig. 5 Hose length diagram for wheel-type tractor drawbar — 84-in 
spherical radius (A.S.A.E.-S.A.E. Standard) 


13 Hose Connections to Cylinders. Hose connections shall 
be such that the hose will not interfere with bars extend- 
ing through the yoke on either end of the hydraulic 
cylinder. 

14 Operating Time at Rated Engine Speed. 1-1/2 to 2 sec 
per 8-in stroke at rated hydraulic pressure. 


* * * * 


RECOM MENDED PRACTICE: SUPPLEMENTAL HOSE 
LENGTHS 


(Not a part of the Standard) 


As built at present, the position of the hydraulic cylin- 
der on some large disk implements requires additional hose 
beyond that necessary for the specified spherical radius from 
center of drawbar hitch point. For implements requiring 
additional hose length, two supplemental hose lengths in- 
creasing the spherical radius by 60-in and 96-in increments 
shall be made available by the tractor manufacturer on spe- 
cial orders. When supplemental hose lengths are used, 
self-sealing couplings shall be provided for each of the hose 
lines leading from the tractor and for the supplemental hose 
lengths. 


STANDARD DIMENSIONS AND SPECIFICATIONS 


for 
Hydraulic Remote Controls Including a Cylinder 
with 16-in Working Stroke 


1 The hydraulic cylinder with hose shall be considered as 
part of the tractor hydraulic remote control and shall be 
built to standard dimensions. 


2 All hydraulic cylinders shall be double acting and shail 
operate to raise the implements (or deangle disk har- 
rows) on their extending stroke. 


3 Provision shall be made on the implement to accommo- 
date the full stroke of the hydraulic cylinder. Variable- 
stroke control necessary in the application of hydraulic 
control to some implements shall be incorporated in the 
cylinder or hydraulic system and applied on the re- 
tracting stroke. 


4 Cylinder Length of Stroke. 16 in — plus 1/8 in 
minus 0 in 
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5 Distance, Center to Center Between Attaching Pins. 
Extended, 47-1/2 in — plus 1/8 in 
— minus 0 in 


6 Size of Attaching Pins. Cylinder attaching pins shall be 
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of 1-1/4 in nominal diameter. Oversize tolerance, 0.005 
in maximum. Implement mountings shall provide oper- 
ating clearance for 1.255-in maximum diameter pins. 


7 Type of Ends. Yoke on anchor and rod ends. 
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Fig.8 Yoke clearances (rod end) for 16-in-stroke hydraulic 
cylinder 
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8 Width of Throat. 1-1/16in minimum and 1-1/8 in 20,000 Ib maximum drawbar pull, shall operate within 
maximum for bar 7/8-in minimum and 1-in maximum the composite volume specified in Fig. 9C and Fig. 9D. 
thickness. Implements designed for remote-cylinder operation 

shall provide clearance for a cylinder of the composite 


9 Depth of Throat. The anc > cyli shall ay apap A : 
i 08 of Throat. The anchor end of the cy linder = 3 volume specified in Figs.9A and 9B or Figs.9C and 9D 
provide the clearance as shown in Fig. 7. This affords . : : . 
clearance for a 1 x 2-3/4-in bar through a 30-deg in- consistent with maximum drawbar pull of the tractor 
cluded angle, equally divided, and a 1 x 3-1/4-in bar in normally required to operate the implement. 
a peapeEnees ponen. 11 Hose Lengths for Remote Hydraulic Cylinders. The 
The rod end of the cylinder shall provide the clearance tractor manufacturer shall provide sufficient hose, in- 
as shown in Fig. 8. This affords clearance for a 1 x 3-in cluding a self-sealing coupling in each line, so that the 
bar through a 70-deg included angle, equally divided, hydraulic cylinder is operable when the front anchor 
and a 1 x 4-in bar in a perpendicular position. pin is located at a maximum 96-in spherical radius from 
10 Clearance Area on Implements. Hydraulic cylinders for the drawbar hitch point. On tractors for which the 
if tractors, up to and including those with a working A.S.A.E-S.A.E, Standard Power Take-off Shaft is avail- 
ai capacity of 11,0001b maximum drawbar pull, shall able, the AS.A.E.-S.A.E. Standard Drawbar Hitch Point 
: operate within the composite volume specified in Fig. shall be used as shown in Fig. 10. On all other track- 
9A and Fig. 9B. Hydraulic cylinders for larger tractors, type tractors, the S.A.E. Standard Track-Type Drawbar 
up to and including those with a work capacity of Hitch Point will apply as shown in Fig. 11. 
r ‘. 
ae : —— 472 
Fs 473 EXTENDED 3 


3 
—505 — —__—____— ———— i: 
\ 1255 DIAM REMOVABLE PIN-ROD END / , 
L255 DIAM REMOVABLE PIN - ANCHOR END 
—-273 —_—______+ | 


—BOTTOM OR LOWER SIDE 


“Sees Caen ——__ 34 METRACTED —' 
AEFERE WCE Fig. 9C (Above) and Fig. 9D (Left) 


Clearance model of agricultural 


hydraulic cylinder with 16-in length 
of stroke for tractors having above 
11,000 lb and up to 20,000 lb 

maximum drawbar pull 
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yp ASAE- SAE STANDARD 
/  ORAWBAR HITCH POINT 


Sa 
vA \ 
* \ 


GROUND 


Fig. 10 Hose length diagram for wheel-type tractor drawbar—96-in 
spherical radius (A.S.A.E.-S.A.E. Standard) 


To provide for the hydraulic control of implements on 
which the cylinder is positioned outside of the specified 
96-in spherical radius, two lengths of supplemental 
hose, each including a self-sealing coupling and increas- 
ing the spherical radius by 60-in and 96-in increments 
shall be made available by the tractor manufacturer. 


The implement manufacturer shall locate the hydraulic 
cylinder on the implement to provide allowance for 
cushion spring hitches, maneuverability, and turning so 
that the implement can be operated safely without 
stretching or breaking the hose under any circumstances. 


_-—~ SAE STANDARD 


: __4._ DRAWBAR HITCH POINT 
TRACK TYPE TRACTORS 


Fig. 11 Hose length diagram for track-type tractor drawbar—96-in 
spherical radius (S.A.E. Standard) 


12 Hose Supports. Support required for remote cylinder 
hose shall be considered as part of the implement. 


13 Hose Connections to Cylinders. Hose connections shall 
be such that the hose will not interfere with bars ex- 
tending through the yoke on either end of the hydraulic 
cylinder. 


14 Operating Time at Rated Engine Speed. 3 to 5 sec pet 
16-in stroke at rated hydraulic pressure. 
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The Cleaning of Mechanically Harvested Cotton, by H. P. Smith, 
D. L. Jones, and H. F. Miller, Jr., Texas Agricultural Experiment Sta- 
tion (College Station) Bulletin 720 (March 1950). Deals with problems 
of cleaning machine-stripped and machine-picked cotton in Texas as 
influenced by variety, time of harvest, machine combinations and modi 
fications, and other factors. 


A Handbook of Peanut Growing in the Southwest. Bulletin 727, 
Texas Agricultural Experiment Station (College Station) and Bulletin 
B-361, Oklahoma Agricultural Experiment Station (Stillwater) (Novem- 
ber 1950). This bulletin is the result of cooperation between several 
subject matter departments in the two stations indicated. It covers 
recommended procedures from selection of the soil to utilization of 
by-products. 


Irrigating the Prairte Home Garden, by H. C. Korven, Department 
of Agriculture (Ottawa, Canada) Publication 851 (December 1950) 
Gardening and related practices for irrigation by surface methods and 
by sprinkling. 


Vitamin B,, APF Concentrates and Antibiotics in Poultry Rattons, 
by J. R. Couch and J. R. Reed. Progress Report 1251 (1950), Texas 
Agricultural Experiment Station (College Station). A two-page leaflet 
reporting favorable response to feeding tests in a new nutritional field 
due for much further scientific study. 


Storage of Cotton Seed for Planting Purposes, by H. F. Miller and 
L. E. Ellwood. Progress Report 1262 (1950) Texas Agricultural Ex 
periment Station (College Station). Preliminary results indicate desir 
ability of selecting for seed freshly ginned cotton seed low in field 
damage, moisture (under 12 per cent) and free fatty acid. Drying and 
cooling facilities may make it possible to bring higher moisture content 
seed down to a safe figure before viability is impaired 


A Tractor-Mounted Spray for Cotton Defoliation, by M. F. Blood 
worth, C. A. Burleson, and W. R. Cowley. Progress Report 1284 
(1950), Texas Agricultural Experiment Station (College Station). An 
experimental unit indicated good possibilities from the standpoint of 
performance, cost, and adaptability to further use in spraying for pest 
contre} 


The Yield and Quality of Cabbage as Affected by Different Levels 
of Fertility and Irrigation, by C. A. Burleson, M. F. Bloodworth, J. § 
Morris, P. W. Leeper, and W. R. Cowley. Progress Report 1289 
(1950), Texas Agricultural Experiment Station (College Station) 
Nitrogen fertilizers and generally high moisture levels improved pro- 
duction as to both yield and quality. Time and amount of water appli 
cation are indicated as critical factors warranting further study 


Size of Spray Nozzle in Relation to Cotton Insect Control, by H. F 
Miller and J. C. Gaines. Progress Report 1312 (January 1951), Texas 
Agricultural Experiment Station (College Station). Indicates promising 
results in the direction of low-gallonage economy 


Drying Brown Corn in Texas, by J. W. Sorenson and M. G. Daven 
port. Progress Report 1350 (April 1951), Texas Agricultural Experi 
ment Station (College Station). Based on tests in 3 years, drying in 
layers not more than 6 in deep with a minimum of 65 cfm of air per 
square foot of floor area, and maximum temperature of 150 F, is 
recommended 


Drying and Storing Flax Seed in South Texas, by M. G. Daven 
port, R. A. Hall, and J. W. Sorenson. Progress Report 1352 (April 
1951), Texas Agricultural Experiment Station (College Station). Based 
on one year's tests with a column type drier the authors tentatively 
recommended seed columns 10 in thick, 80f pm minimum velocity of 
air through the seed, drying air temperatures of 150 F for seed with 
9 to 11 per cent moisture and 175 F for seed with 15 to 18 per cent 
moisture, cooling of seed before storing, drying to 6 to 7 per cent 
moisture for safe storage in bins, forced aeration of bulk storage in 
metal bins, thorough ventilation of seed stored in sacks, and frequent 
checks on summer temperatures of seed in storage 


Mechanical Harvesting of Cotton in Texas, by H. F. Miller, H. P 
Smith, D. L. Jones, J. R. Johnston, D. I. Dudley, and E. B. Hudspeth 
Progress Report 1337 (March 1951) Texas Agricultural Experiment 
Station (College Station). Summarizes studies leading to definite sets 
of recommendations on culture and operations for stripping and picking 


Electricity in Crop Conditioning. Electro-Agriculture Section, Tech- 
nical Standards Division, Rural Electrification Administration, (Wash- 
ington, D.C.) (March 1951). Summarizes current recommendations as 
to moisture, air, heat, and structure requirements; operating instruc- 
tions; feeding and grading evaluations; and references on the condi- 
tioning of various common crops in the several areas in which they are 
grown commercially 
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Denniston to Head lowa-lllinois Section 


T THE second annual meeting of the lowa-Illinois Section of the 
American Society of Agricultural Engineers held at the Short Hills 
Country Club, East Moline, Ill, May Sth, W. L. Denniston, experi- 
mental design engineer, John Deere Harvester Works, Deere and Co., 
was elected chairman of the Section for the ensuing year. It was Mr. 
Denniston, together with R. H. Maier and D. O. H. Miller, who orig- 
inally promoted the idea for the formation of this Section. Mr. Denni- 
ston succeeds Robert R. Roth, design engineer, Minneapolis-Moline Co. 
Other ofhcers elected at the meeting included two vice-chairmen, 
C. K. Beeman, engineering dept., J. I. Case Co., at Burlington, Iowa, 
and H. V. Hansen, one of the partners of Hansen Brothers Agricultural 
Engineering Sales and Service at Hillsdale, Ill. C. R. Recor, district 
engineer for The Torrington Co., was elected secretary-treasurer. The 
new Nominating Committee of the Section includes W. E. Knapp 
(chairman), J. L. Marsh, and R. M. Merrill 
A total of 74 members and friends of the Society registered for the 
meeting. The program included two technical papers, one entitled 
“Practical Spring Design’ by Francis Smiley, American Steel and Wire 
Div., U.S. Steel Corp., and the other entitled “The Use of LP Gas as 
a Tractor Fuel,” by Roger R. Yoerger, instructor in agricultural engi- 
neering, lowa State College. E. W. Hamilton, tractor div., Allis- 
Chalmers Mfg. Co., gave a stimulating address on the subject of grass- 
land farming which is published elsewhere in this issue. Following the 
luncheon, Lester S. Kellog, economist, Deere and Co., gave a most 
interesting talk on special problems in a ‘“‘quartering’’ war economy. 


Program of Pennsylvania Section Spring Meeting 


TOTAL of fifty members and guests of the Pennsylvania Section of 

the American Society of Agricultural Engineers registered for the 
Section’s spring meeting at Pennsylvania State College, April 6 and 7. 
A number of members of the ASAE Student Branch and other local 
persons were also in attendance. 

An interesting program, over which Section Chairman Charles G. 
Burress presided, included the following topics: techniques of testing, 
agricultural engineering research at Pennsylvania State College, equip- 
ment for grassland farming, pasture renovation, design ducts for mow 
hay finishers, plastic pipe in agriculture, infrared brooding, engineering 
and soil conservation, benefits and costs of tile drainage and farm 
ponds, and testing for soil exclusion from tillage tool bearings. 

Dr. Milton S. Eisenhower, president, Pennsylvania State College, 
was the principal speaker at the Section dinner attended by 140 persons 
including agricultural engineering students and alumni of the College 
R. U. Blasingame, head of the agricultural engineering department, re- 
viewed the work of the department since its organization, and William 
R. Bower, president, ASAE Student Branch, spoke on branch activities 
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A.S.A.E. Meetings Calendar 


June 18-20— ANNUAL MEETING, Rice Hotel, Houston, Tex. 

August 27-29—NorTH ATLANTIC SECTION, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

December 17-19—WINTER MEETING, The Stevens, Chicago, Ill 


Note: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
A.S.A.E., St. Joseph. Micnigan 


Minnesota Section Holds Spring Meeting 


HE Minnesota Section of the American Society of Agricultural 

Engineers held its annual spring meeting in the Twin Cities April 
20, with a total registration of 80 members and guests, including ten 
out-of-state members from Iowa and three from Wisconsin. 

One of the high lights of the program was a paper by Parker 
Sanders of Sanders Farms on agricultural engineering in farm manage- 
ment. W. R. Peterson, manager of the International Harvester experi- 
mental farm, described two labor-saving experiments they have in oper- 
ation at the farm, namely, a tractor-mounted sprinkler irrigation system 
and a self-feeding trench silo. Leonard Nelson, of Hitchcock and Esta- 
brook, discussed the use of cannery waste as a fertilizer. The Northern 
States Power Co. exhibited an operating model of a dairy farmstead 
complete with a mechanical barn-cleaning and feed-handling equipment 
which attracted considerable interest. Following the program an inspec- 
tion tour was made of the combine plant of Minneapolis-Moline Co. 

At the Section dinner held in the evening, Dr. W. H. Kliever, 
director of research, Minneapolis-Honeywell Regulator Co., gave an 
interesting and stimulating discussion of control devices and their pos- 
sible application in agriculture. Minnesota Section Chairman Marvin J. 
Samuelson presided at the dinner. 


BFBA Elects Eakin as President 


A ITS annual meeting on April 26 held in New York City, the 
Better Farm Buildings Association elected W. Everett Eakin, farm 
research director, Libbey-Owens-Ford Glass Co., as president of the 
Association for the ensuing year. He succeeds J. F. Schaffhausen, man- 
ager, farm markets, Johns-Manville Corp., who becomes chairman of the 
board of the Association, which is a nation-wide group working to 
coordinate planning and research for farm buildings. 

Other officers elected at the meeting include O. A. Hanke, editorial 
director, Poultry Tribune, as vice-president, M. V. Engelbach, manager 
of field engineering, The Ruberoid Co., as secretary, and James L. 
Strahan, technical director, Asphalt Roofing Industry Bureau, as treasurer. 

The above-named officers of BFBA are (Continued on page 336) 


This picture shows part of the group attending the ASAE Pennsylvania Section dinner on April 7. Seated (left to right) at the head table are Dr. F. F. 
Lininger director, Pennsylvania Agricultural Experiment Station; Dr. R. B. Dickerson, director, resident instruction, school of agriculture; Dr. L. E. 


Jackson, dean of agriculture; L. S. Singley, West Penn Power Co., and master of ceremonies; Dr. Milton S. Eisenhower, 


president; C. G. Burress, 


Section chairman; W. R. Bower, president. ASAE Student Branch; A. O. Morse, college provost; R. U. Blasingame, and F. D. Miller 
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TORRINGTON 


compact... 


Torrington Needle Bearings fit in tight places. These efficient 
units have the smallest O.D. in relation to radial load capacity 
of any anti-friction bearings. 

This combination of compact size and high capacity has 
proved an important design advantage from the standpoint 
of space-savings and weight reduction. Products utilizing 
Needle Bearings are models of simplicity and efficiency. 

If your application requires compactness coupled with high 
capacity, get acquainted with Torrington Needle Bearings. 
We'll be glad to help you adapt them to your specific needs. 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 
District Offices and Distributors in Principal Cities of United States and Canada 
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NEWS SECTION 


(Continued from page 334) 


all members of the American Society of Agri- 
cultural Engineers, and the Society is one of 
the member organizations of the Association. 


Kenney New Chairman Georgia 
Section 


D. KENNEY, agricultural engineer, 

* University of Georgia and USDA, 
stationed at Tifton, was elected chairman of 
the Gedrgia Section of the American Society 
of Agricultural Engineers at its spring meet- 
ing, May 4 and 5, at Panama City, Fla. He 
succeeds J. Irwin Davis, Sr. John T. Phil- 
lips, Jr.,“vice-president, Lilliston Implement 
Co., Albany, was elected the new vice-chair- 
man of the Section, and James M. Stanley, 
agricultural engineer, University of Georgia 
and USDA, also of Tifton, was elected sec- 
retary. 

Twenty-seven members and friends of 
ASAE attended the meeting. A technical pro- 
gram on May 4 featured the following sub- 
jects and speakers: The tractor tire testing 
program at the USDA Tillage Machinery 
Laboratory, Auburn, Ala. by I. F. Reed, 
USDA, grain storage and processing equip- 
ment in the Southeast, by W. M. Bruce, 
USDA agricultural engineer, stationed at 
Athens, and agricultural engineering as a 
general education, by Dr. E. G. McKibben, 
ay principle agricultural engineer, USDA, sta- 

tioned at Auburn, Ala. 
s The main feature of the meeting, which is 
T & L L a T & T & L L & usually a deep sea fishing expedition on the 
e Gulf of Mexico, was held on May 4, the 
success of which failed to come up to an- 


ticipations due to conditions unfavorable to 
comfort and fishing. 


Operators often forget to check engine gauges. Result: 
P 8 8 gaug Alabama Section Flects Penn 


B. PENN, agricultural engineer, Ala- 


bearings burn out, engines heat up, generator systems 


. c : “ha: * bama Power Co., was elected chair- 

fail, ete. And your reputation for building dependably man of the Alabama Section of the American 

performing engines (or operating them) starts down cee ee eae ae aoe 

the hill. It’s not your fault, but what can you do? Mis euasneds 5. B Witeen, €. A. Bolle, sone. 

¥i #s ager, Grimes Tractor and Implement Co., 

Plenty—you can install Rochester TELLITE Visual eng Sag i hg 

Warning Systems. New, unique TELLITE gives operators en as ee — 
s >, Ww -elected secretary. 

a virtually fool-proof warning when trouble begins— ee members a ae a —_ 

attended the meeting, the first day of which 

before damage is done. A pilot light glows steadily under was devoted to a program opened by John 

7 T. Phillips, Jr., Lilliston Implement Co., 

normal conditions. But when something happens— Albany, Ga. with a vivid description of 

’ E Rae ' peanut farming in Africa. The second speak- 

Wham! ... That light starts flashing brilliantly. er, R. Y. Bailey, regional research represen- 

; ae z tative, U.S. Soil Conservation Service, at 

TELLITE gives the initial warning of trouble ahead. Spartanburg, S.C., described problems  en- 

4 i countered in soil and water conservation and 

ROCHESTER GAUGES accurately and dependably indicate nae wel me ee Sees BM 

Hickman, manager of agricultural sales, Link- 

where the trouble lies—before it’s too late. Whatever Belt Co, presented an interesting paper on 

s the chain drives. The use of steel in farm 

your instrument probDlem, the chances are a standar uildings and fences, with special emphasis 
y problem, the ch tandard build 1 f ith 1 empt 

x a on proper installation, was discussed by 

ROCHESTER gauge can handle it. Write ROCHESTER Harry Dearing, agricultural engineer, Ten- 

nessee Coal, Iron and Railroad Co. W. T. 

MANUFACTURING COMPANY, 99 Rockwood Street, Kramer, Link-Belt Co., described the various 

a applications of screw conveyors in farming 

Rochester 10, New York. operations. A motion picture on development 


work on cotton pickers was presented by R 
C. Fergason, chief engineer, Allis-Chalmers 
Mfg. Co., Gadsden, Ala., Works. The con- 
cluding paper by C. D. Weldon, Alabama 


P Power Co., described the use of heating ca- 
; oc = — e bles and infrared in brooding poultry 

: le af DEPENDABLE | ACCURACY At the Section dinner on May 12, Judge 

MANUFACTURING COMPANY, INC. ni R. B. Carr of the Court of Appeals, Mont- 


gomery, made an inspirational address on 
Americanism. On the second day of the 
meeting the group (Continued on page 340) 
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DUCTILE IROI 
provides 


IMPROVED FARM 
IMPLEMENT PARTS 


with 
Superior Resistance to 
Abrasion and Breakage 


DUCTILE IRON is a cast ferrous product that combines 
the process advantages of cast iron with many of the 
product advantages of cast steel. 


In less than two years, ductile iron has attained wide 
acceptance because it offers excellent castability, high 
mechanical properties and good machinability. Parts 
cast in ductile iron show superior strength, high modulus 
and resistance to shock. 


AGRICULTURAL APPLICATIONS INCLUDE: Tail wheel 
mounting bracket, hay baler knotter drive (lower 
gears), hay baler ring gears, gear carriers, worm and 
wheel, rear axle housing, plow spring release hitch. 


ADDITIONAL AGRICULTURAL APPLICATIONS EITHER 
ON AN EXPERIMENTAL OR PRODUCTION BASIS AT 
PRESENT TIME: Tractor clutch plates, tractor transmis- 
sion housing, front axle supports, implement sprockets, 
chilled plow shares, mower guards, tractor pulleys. 


AVAILABILITY— Send us details of your prospective uses, 
so that we may suggest a source of supply from some 
100 authorized foundries new producing ductile iron 
under patent licenses. Request a list of 

available publications on ductile 
iron...mail the coupon now. 
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Plowshares cast in ductile iron, with edges chilled 
for hardness, have proved not only tougher than 
cast iron, but better than steel in wearing qualities. 
When tested in fields containing more rocks than 
soil, plows fitted with ductile iron shares were 
thrown right out of the ground when they struck 
rocks... yet the shares came through without break- 
ing or bending. 

Otaco Limited, of Orillia, Ontario, Canada, mar- 
ket the ductile iron components illustrated under 
the registered trade name of “Ductalloy.” 


This tractor spring release hitch, with high yield 
strength, is cnly one of many farm equipment com- 
ponents improved when cast in ductile iron. 


The ductile iron bevel gears used on hay balers 
shown here were produced to provide high wear 
resistance and toughness. 


The International Nickel Company, Inc. 
Dept. A.E., 67 Wall Street, New York 5, N. Y. 


Please send me a list of publications on DUCTILE IRON 


Name . = eee. 
Company 

Address_____ 

0 State. _ 
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THE INTERNATIONAL NICKEL COMPANY, INC. ‘Zt 
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**All night long and into the next day the barn glowed a cherry red,”’ says Mr. Russell. Here, 
he pokes around in the hot ashes, all that was left of the 3,000 bales of hay. 


A 
‘ 
¢ 
” 
* 


“IT was mighty lucky to have had my hay in this steel barn 
because none of the other farm buildings were threatened,”’ says 
Mr. Russell. ‘“‘The fire never got out of the steel barn in spite of 
the wind.”’ Here are pictures of the building taken after the fire. 


oe 
es 


aie 


ih, 
| ‘it 


a 


ee 


Although the hay was piled nearly to the 
roof the fire damage to the building was quite 
limited. Notice that despite the night-long fire 
most of the roofing and siding sheets are still 
serviceable and could have been reset and 
tightened. The frame was not badly damaged 
and after the replacement of a few bracing mem- 
bers the frame was adjudged sound and durable. 
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Here’s —— since we had a terrible 


fire at our farm in Wisconsin 
in 1924, I’ve wanted to put up fire- 
proof buildings. But if the man who 
sold me this steel barn in 1949, had 
told me that it would still be stand- 
ing after 3,000 bales of hay had 
burned to ashes inside its walls, I 
would not have believed him. 
“Although the loss of my best hay 
was hard to take, I still think I was 
mighty lucky to have had it in this 
steel barn, because none of the other 
farm buildings were threatened. The 
fire never got outside the steel barn 
in spite of the wind.” 
Farmers still talk about the 1949 fire 
at Russell’s Wisconsin farm. It started 
at 5:00 P.M. All night long and into 


the true story 
as told by 
Elvin Russell, 
Apple River, Ill. 


still in service 
bales of hay burn to 


ashes 


the next day the barn glowed a cherry 
red. The fire was extra bad because 
the bales were not stowed tightly— 
plenty of air could circulate. Almost 
any other type of construction would 
have allowed the roaring flames to 
spread. The entire farmstead might 
have been destroyed . . . but the fire 
never once got outside the tough 
steel building. 

How’s the building now? Well, for 
the sake of appearance Mr. Russell 
replaced some of the steel sheets that 
had warped. A few of the bracing 
members were also replaced. The 
building is now in service, and it will 
stay in service for many years to come. 
Proof again that you get more for your 
money when you build with steel. 


— 


SO tem 5 Oe PTR Se Pe a 


— 


Here is the building today. The old sheets were service- ‘Today, nearly two years after the fire, farmers still come from miles around to 
able. But since the heat discolored them, some were see this steel barn for themselves. It is in A-1 condition, Notice that Mr. Russell 
replaced to improve the appearance. Ventilators are a_ still uses his steel barn for hay storage because he has complete faith in the fire 
later addition to remove excess moisture. protection of steel. 


—"——=" SEND THE COUPON FOR FURTHER INFORMAT en 
AMERICAN STEEL & WIRE COMPANY, CLEVELAND r _ 7 


United States Steel Company is a steel producer, not a steel fabri- 
cator. Your request, therefore, will be sent to building manufacturers 
who fabricate steel. buildings for farm use. 


Agricul xtension Sectic 

COLUMBIA STEEL COMPANY, SAN FRANCISCO . United States Steel Company, Room 4262, 

TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM i 525 William Penn Place, Pittsburgh 30, Pa. 
UNITED STATES STEEL COMPANY, PITTSBURGH | Please send me free literature about steel farm buildings. Building | 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK | will be used for. . ; 
of a | Aippeditinnsbe size or capacity . | 
t \ S. ; Send information to: ; 
USS GALVANIZED STEEL ine 
f ROOFING d SIDING ee eee err 
or an County State | 
I 
| | 
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NEWS SECTION 


(Continued from page 336) 


invaded the Gulf of Mexico and nearby lakes and succeeded in landing 
over 150 pounds of ling and 100 pounds of small fish. Ace fishermen 
were Stoddard, McKibben, Pettus, Hickman, and the meat hook. 


Chris Nyberg New Chairman of Michigan Section 


ICHIGAN and Ohio members of the American Society of Agricul- 
tural Engineers and guests gathered in Toledo, May 5, for the 
spring meeting of the Michigan Section. 

Robert E. Johnson, manager, farm power department Toledo Edison 
Co., headed the host group of Toledo members and served as presiding 
chairman for the meeting. 

Through the courtesy of the Toledo Edison Co., the Section met at 
the Edison Club on the Maumee River near Toledo. The meeting place 
proved of special interest in that the clubhouse was developed by the 
remodeling of an absolete hydroelectric power plant. 

Chris Nyberg, chief engineer, Battle Creek Works, The Oliver Corp., 


POWER ADVANTAGE in the 7 
to 13 hp. Range...The 2-cylinder 


WISCONSIN 4: Gooted ENGINES 


Here is the POWER ADVANTAGE 
story of the 2-cylinder Wisconsin 
Heavy-Duty Air-Cooled Engines, 
the development of which fills 
the need for a power linkage 
between the single-cylinder and 
four-cylinder types. 


Heavy-duty service features include: 


1. Dependable air-cooling under all 
climatic and weather conditions. 


was elected chairman of the Section for the ensuing year. Others elected 
were Jack R. Schram, Ernest H. Kidder, and Nolan Mitchell, vice- 
chairmen; and Robert G. White, secretary. A. W. Farrall, J. C. Cahill, 
and D. B. Poor are the nominating committee for the next election 
in 1952. 

Guests from other sections who were present included Harold H. 
Beaty, rural service manager, Edison Electric Institute, and Frank P. 
Hanson, agricultural engineer, Caterpillar Tractor Co. Mr. Beaty was 
introduced and spoke briefly at the opening of the meeting, on the 
organization and work of the farm section of Edison Electric Institute. 
Mr. Hanson responded at the luncheon with brief remarks on the inter- 
est of the Society in activities related to national defense. 

1. P. Blauser, extension agricultural engineer, Ohio State University, 
was the opening speaker on the formal program. In discussing the Ohio 
Farm Electrification Council, its organization and program, he indicated 
that it is the result of a long-continued effort to improve the mechanics 
of cooperation between the various agencies interested in the further 
progress of rural electrification in Ohio. 

New methods for handling onions, as discussed by J. S. Boyd, 
assistant professor of agricultural engineering, Michigan State College, 
are steps toward increased bulk handling to 
reduce labor requirements and storage problems. 

A new research approach to pest control 
problems by the electrostatic precipitation of 
agricultural dusts was reported by the gradu- 
ate team of H. D. Bowen and Peter Hebbleth- 
waite, Michigan State College. Their work, 
still in its early stages, is on the charging of 
pesticide dusts to establish an attraction be- 
tween the dust particles and grounded plant 
parts. This method was indicated to offer 
promise of improved coverage with finer dust 
particles, reduced waste of material, and sim- 
plied application. Field tests are scheduled 
to be made this summer. 

Reclamation and the sportsman, as discussed 
by W. A. Cutler, extension agricultural engi- 
neer, Michigan State College, do not necessarily 
represent conflicting interests. He granted that 
some mistakes have been made in drainage and 
other reclamation projects, but pointed to other 
instances in which such projects have benefited 
wild life and related recreational facilities. 

A recently completed agricultural extension 
film entitled “Harvesting and Drying Corn,” 
was shown by D. B. Poor, agricultural engi- 
neer, Stran-Steel Division, Great Lakes Steel 
Corp. This completed the meeting program 


Chicago Section Looks Ahead 


TE and TF 4-cycle 2-cylinder 
stondard engines, 7 to 13 hp. 


SPECIFICATIONS 


MODELS. TE TF 


2. Self-cleaning tapered roller bear- 


ings at both ends of the crankshaft 
to withstand either side-pull or end- 
thrust without danger to bearings. 


3. Rotary type high tension OUTSIDE 


Magneto with Impulse Coupling op- 
erates as an entirely independent 
unit that can be serviced or replaced 
in a few minutes, 


4. Maximum torque at usable speeds 


ING SHOWS MAXIMUM DYNAMOMETER 


HALLENGES to agricultural engineers to 
help the farmers of tomorrow were pre- 
sented to the Chicago Section of the American 
Society of Agricultural Engineers at its spring 
meeting May 7, at the Builders’ Club. 

Dr. Lowell S. Hardin, agricultural economics 
department, Purdue University, emphasized 
these challenges in the principal address of the 
meeting, titled “This Business of Farming — 
Yesterday, Today, and Tomorrow.” 

Speaking as an economist, he pictured op- 


a inches 3 3% for equipment that really has to go portunities for the further development and 
ROR at inches 344 3% to work. application of agricultural engineering to help 
No. of cylinders. 00... 2 2 farmers improve their operating economy in 
Displ. cubic inches... 459 53.9 +t} utilizing chemicals, land use practices, further 
H.P. and R.P.M. range................ 7.2at 8.6at ot 2 mechanization, specialized production and cus- 
1400 1400 eS 4 tom operations, farm size changes, and operat- 
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ae noo Most of the other speakers were members of 
" 2600 2600 nese 3 the Section. W. R. Peterson explained some 
Net weight in Ibs., Standard +4 +4250 eon . : 
. ‘ . of the specific problems encountered in further 

engine, side-mount tank. 220 220 HH te f _ 
dears ; sce mechanization of farm chores. L. G. Samsel 
Standar ee unit.................... 255 255 3 * 3 urged added attention to developing the fullest 
Added weight for clutch 35 35 aM S A 3 < 3 | use possibilities of established common items 
Added weight for clutch ‘ on farm equipment such as the plow. D. G. 
reduction. 85 85 POWER CURVE AND HORSEPOWER LIST- Womeldorff spoke for complete unit equip- 


Fourth of a series about Wisconsin Engines. 
Entire series yours on request. 
Write, too, for additional information. 


most 


| World's Largest Builders of | 
MILWAUKEE 46, WISCONSIN 


HORSEPOWER OF ENGINE complete with 
fan, muffler, and air cleaner. For con- 
tinuous heavy-duty operation do not rate 
the engine at more than 80% of the 
horsepower shown at any given speed. 


avy-Duty: 


| WISCONSIN MOTOR CORPORATION 


ment, including matched and attached motive 
power in appropriate cases 

Another guest of the Section, Charles Walte, 
Jr., Reynolds Metals Co., indicated further op- 
portunity for engineering to provide farmers 
with suitable, complete-unit structures. 

C. N. Hinkle proved himself an able enter- 
tainer in the field popularized by Houdini, 
Thurston, and Blackstone. 

The Section has scheduled its next meeting 
to be held early in October at the University 
of Hlinois 


AGRICULTURAL ENGINEERING for June 1951 
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For three years now. an enterprising farmer 
near Culver, Indiana, has boosted his profits an aver- 
age of $514 annually by mow curing with mechanical 
drying equipment* 


Co-operating with Purdue University, Armco has 
found that mow drying steps up the farmer's produe- 
tion of high- quality hay. Field loss is a worry the 
farmer can write off—hay can be harvested at the 
proper stage of maturity instead of waiting for the right 
weather. Often mechanical drying pays the entire cost 
of the installation in one year. 


Manufacturers know that the modern way of mow 
drying almost does away with field shattering and 
damage from rain and dew. The hay is high in quality 
and rich i in food value, for it has not been burned and 
bleached by the sun and rain. With this drying method, 
hay can be stored in the mow a few hours ‘after or itis cut 
— even with a moisture content as high as 45%. 


Armco special-purpose steels help manufacturers 
to improve hay dryers and modern steel buildings for 


ARMCO STEEL CORPORATION \RMC @MCH 


MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM COAST TO COAST 
THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 
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storing hay crops. And these extra-quality metals help 
the makers of farm e quipment in many other ways too. 
There are special steels to resist rust in barnyard equip- 
ment, to withstand heat damage in crop dryers, and 
for making dairy equipment more sanitary. 


> How Indiana farmer makes $514 
more annually by mow curing 


Losses by field curing 

Losses by mow curing ieee ava 

Hay saved by mow curing Ree oat AP ee an 19% 
oe 220 tons 
Hay saved each year. . , > amaeis baled 42 tons 
Value of hay saved (mow cured hay worth $20 aton) ......-....e.e00e $840 


Average annual yield 


Cost of electricity and fuel for drying (at $1.05 a ton). 231 
Depreciation on drying equipment. . . .-_ 98 
Total drying costs...... ‘ $326 


NET PROFIT MeEtees eeawes $514 


in addition to making @ sizable profit, this farmer has much finer quality 
hay to feed out. This means faster livestock gains and lower grain costs. 


NW 
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STOW CASE HISTORY PERSONALS OF ASAE MEMBERS 


Russell (W’. J. R.) Browder, after serving 14 years as an extension 
agricultural engineer in Alabama, Tennessee, and Arkansas, recently 
decided to engage in business for himself, and organized the Russell 
Farm Engineering Service which operates in the states of Arkansas and 
Louisiana. The attention of the business is principally to problems in 
irrigation and drainage, poultry equipment, and grain, rice and hay 
drying, more particularly in the rural electrification aspects. 


James E. Garton, assistant agricultural engineer, Oklahoma Agricul- 
tural Experiment Station, has worked out “A Graphic Solution ot 
Agricultural Field Sprayer Problems,” recently issued in leaflet form by 
the Station as miscellaneous publication MP-19 


H. C. Korven, agricultural engineer in irrigation, Dominion Experi- 
ment Station, Swift Current, Sask., is author of “‘Irrigating the Prairie 
Home Garden,” issued as Publication 851 of the Department of Agri- 
culture, Ottawa, Canada. 


Herbert F. Miller, Jr., assistant professor of agricultural engineer- 
ing, Texas Agricultural Experiment Station, is senior author of three 
recently published progress reports. They are “Storage of Cotton Seed 
for Planting Purposes” (1262), “Size of Spray Nozzle in Relation to 
Cotton Insect Control’ (1312), and “Mechanical Harvesting of Cotton 
in Texas” (1337). Joint authors of the latter report also include H. P 
Smith, professor of agricultural engineering, A. & M. College of Texas, 
and E. B. Hudspeth, agricultural engineer, U.S. Department of Agri- 
culture. Smith and Miller are also two of the authors of Station 
Bulletin 720, “The Cleaning of Mechanically Harvested Cotton.” 


J. W. Sorenson, associate professor of agricultural engineering, 
A. & M. College of Texas, and M. G. Davenport, assistant agricultural 
engineer, Substation No. 1, Beeville, Texas, are joint authors of recent 
progress reports on “Drying Broom Corn in Texas,” (1350) and 
“Drying and Storing Flax in South Texas” (1352). Mr. Sorenson was 
also a contributor to “A Handbook of Peanut Growing in the South- 
west, published jointly by the Texas and Oklahoma Agricultural Ex- 
periment Stations 


Necrology 


Annis Front End Mower 


Manufactured by Krengel's, Inc., Pau J. Newton, chairman of the board, Keystone Manufacturing 

Twin Falls, Idaho Co., Lewistown, Pa., passed away March 10 at his home in Belleville. 

He was 44 years of age. Following training in electrical engineering at 

FLEXIBLE SHAFTING Cornell University and early industrial experience, he entered the farm 

3 equipment field in 1937 as a sales engineer for the James Mfg. Co. In 


1940 he joined the Austin-Western Co. as district sales manager, and 


continued in this work until 1942. During the latter nine months of 
SOLVES POWER TRANSMISSION 


that period he was loaned to the War Production Board, and served as 


1 chief of its construction machinery section. From 1942 to 1948 he 
PROBLEMS ee BETTER -- served in the dual capacity of general manager and treasurer of the 


Hertzler and Zook Co., and consultant to the New Holland Machine 


t q Co. Since 1948 he had devoted his time to the development of a num- 
a oe : ber of private interests in the farm equipment field. A member of 
iif y i The problem: To provide a means ASAE since 1944, he had been active in the Pennsylvania Section and 


v ices had helped it serve as host to the Annual Meeting of the Society at 
v ween fe , 
of po wer transmission bet = Philadelphia in 1947. He is survived by his wife Mary, at Belleville, 
power take-off and mower attach- and a daughter, Mary Ellen Shore of Albany, New York. 


ment that would give maximum 
efficiency — eliminate excessive vibration . . . 
eliminate danger of exposed rotating parts and 
costly clogging and jamming caused by dirt, 
grasses. Stow Flexible Shafting solves these 
problems — transmits power 
smoothly, safely, economi- 
cally. Put Stow to work on 


your problems today! 


Send for your free copy... 
Stow Flexible Shafting Bulletin and 
Torque Calculator. 


The building in this picture houses the five departments of engineering 

in the College of Engineering at the University of Idaho, including agri- 

cultural engineering. According to J. W. Martin, head of the latter 

department, the building will provide classroom and office space for all 

five departments of the college. The building is three stories high in 

front and five stories in the back, taking advantage of a natural hill for 
additional space 
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PLAN AVAILABLE: Below are shown details from Midwest Pian 72631—o 
modernized version of the hog house described at right. For copy of plan 
send 45c to Midwest Plan Service, Ames, la., or any of the following State 
Colleges of Agriculture at: Fayetteville, Ark.; Urbana, Ill.; Lafayette, Ind.; 
Ames, la.; Manhattan, Kan.; E. Lansing, Mich.; St. Paul, Minn.; Columbia, Mo.; 
Lincoln, Neb.; State College, N. M.; Fargo, N. D.; Columbus, O.,; Stillwater, 
Okla.; Brookings, S. D.; Madison, Wis. 
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Fe" EXTERIOR 
PLYWOOD - 
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RIGHT END ELEVATION & FRAMING 


Only Exterior-type Douglas fir plywood with 100% water- 
proof bond should be used for farm service structures. Positive 
identification is provided by the edge-branded grade- trade- 
Tr, mark EXT-DFPA® Douglas Fir Plywood Association (DFPA). 


“This Exterior Plywood Hog House 
Is Still In Excellent Condition 
After 16 Years Service” 


\ 
' i] Can Be Boiled in Water— 
a A Test For More Severe 
Than Years of Weathering! 


—Report Scientists at 
Veterinary Research Institute, 
lowa State College, Ames, la. 


In aucust 1935, this movable Exterior plywood hog 
house was built to shelter animals being studied in 
connection with work on swine diseases by the 
Veterinary Research Institute, lowa State College, 
Ames, Iowa. 

The structure has had continuous hard usage 
ever since. Because of the nature of the experiments 
(one of the major projects now being conducted is 
on swine brucellosis), sanitation is extremely im- 
portant. In order to insure that no disease germs 
are carried over from one experiment to the next, 
the plywood hog house is periodically disinfected 
with steam and scalding water. Since disease studies 
require that the house often be moved to clean soil, 
the house is frequently hauled and jolted over rough 
terrain to new locations. 

“Despite this rough treatment, the plywood hog 
house is still in excellent condition,” report staff 
members at the animal research center. “The house 
shows no evidence of racking. The plywood has 
required absolutely no repairs and has stood the 
gaff of hard usage for 16 years. Its performance has 
been entirely satisfactory in every respect.” 

In addition to durability, Exterior plywood offers 
a number of distinct advantages for the construction 
of hog houses and other farm structures. Light, 
strong plywood builds easily-moved portable farm 
structures. The big, damage-proof panels afford 
tightness, rigidity and resistance to racking impos- 
sible with conventional materials. Large panel size 
stops drafts and air infiltration, speeds construction. 
Plywood is split-proof, puncture-proof ... is easy to 
work with ordinary tools. 

The Exterior plywood hog house which has proven 
so satisfactory at the Veterinary Research Institute 
is built according to plans developed by the Midwest 
Plan Service, a joint activity of the Land Grant 
Colleges in the North Central States and the U. S. 
Department of Agriculture. 


The 32-page booklet “Better 
Farm Buildings With Exterior 
Plywood” contains o section on 
plywood hog houses, as well as 
sections on silos, grain bins, dairy 
barns and other service build- 
ings, on farm home construction 
and remodeling. For free copy, 
write (USA only): Douglas Fir 
Plywood Association, Tacoma 2, 
Washington. Field Offices: 848 
Daily News Bidg., Chicago 6; 
1232 Shoreham Bidg., Wash- 
ington 5, D. C.; 500 Fifth Ave. 
New York City 18. 
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NE of rural America’s biggest problems is pro- 
ducing enough food at low cost to meet 
domestic and overseas needs. An improvement 


that will help attain this goal is a concrete-paved 
barnyard. It takes animals out of the mud and dust; 
3 helps keep them healthy. 
It saves work at milking 
time and results in a lower 
sediment test. It saves feed 


and manure. 


Typical barnyard pavement 


A paved barnyard is more 


BOARD PAINTED ALL AROUND 


than a slab of concrete. It PBOARD PAINTED ALL Al 


must be engineered for 


grade, thickness and service 

PAVEMENT 

Expansion joints between 
slab and building 
2°PLANK FORM 


requirements. The sketches 
illustrate a few of the neces- 


sary details available to 
agricultural engineers. 
Write today for free, help- 


os ful “how to build” literature 


on many profitable, long- —_ Construction joint detail 


lasting Concrete im- — constavetion sowF> 


SGROOVER 


a 
~ Dae STRAIGHT £06) 


AXE USED TO 
MAKE eSove — 


Zo. 


provements. Litera- 


ture distributed only . 
in U.S. and Canada. 


f10 Moree 


Dummy joint detail 


PORTLAND CEMENT 
ASSOCIATION 


DEPT. A6é-1, 33 W. GRAND AVE., CHICAGO 10, ILL. 


A national organization to improve and extend the uses of portland cement 
and concrete . . . through scientific research and engineering field work 
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RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and serv- 
ice organizations. This may include announcements of new proj- 
ects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA Agricultural Engineering Research 


A CORRECTION 


Attention is called to a typographical error in the USDA re- 
search notes in AGRICULTURAL ENGINEERING for May. Under 
the subtitle “Mechanization Aids Cotton Production’ (page 
284), it was stated: “Progress in cotton mechanization in the 
Southwest will aid production of 16 million bales, etc.” The 
sentence should have read ‘Southeast’, not Southwest 


Engineering Basic in Agricultural Progress. Arthur W. Turner, 
research director of the Divisions of Agricultural Engineering, U.S 
Department of Agriculture, in a recent speech at the University o 
Georgia, credited agricultural progress as largely responsible for this 
country’s present position of leadership in the world 

Speaking before a special chapel meeting commemorating the Uni 
versity’s sesquicentennial, he said being able to produce food in volume 
is basic in establishing and maintaining a democratic civilized society 
such as we have in the United States. 

“And, just as important,” he pointed out, “is the ability to supply 
the facilities for volume food and fiber production. These facilities have 
been furnished by the agricultural engineers in such forms as efficient 
machines, processes, and structures — engineering facilities which have 
made our progress possible.” 

Turner pointed out to the students and faculty that today only 15.6 
per cent of our entire population is on the farm producing more than 
enough food and fiber for all of us. Tremendous strides in mechaniza 
tion, expansion of electric lines to farms, better farm structures, and 
time- and labor-saving methods allow these few people to supply the 
food and clothing needs of the rest of us. By comparison, he said, we 
often find as much as 85 per cent of the population of hunger-ridden 
countries scratching at the earth trying to get enough from it to feed 
and clothe themselves and the remaining 15 per cent. 


The engineer has been an integral and important part in this coun- 
try’s rapid progress, and he holds the key to our continued world leader- 
ship through more efficient food and fiber production engineering, 
Turner said 


Curnge Ciear Tobacco with Gas Offers Bieger Returns. Research in 
using gas heat to cure cigar-wrapper or shade-grown tobacco is provid- 
ing a better quality product with less work and at less cost, report 
engineers of the U.S. Department of Agriculture. Curing studies using 
liquid petroleum (LP) gas in place of the conventional charcoal are 
being carried on in the two major cigar-tobacco producing areas of the 
United States with promising, although incomplete, results 

The USDA's Farm Electrification Division is cooperating in this 
work with the agricultural experiment stations at Storrs and New Haven 
in the Connecticut cigar tobacco region, and with the agricultural ex 
periment stations at Athens and Tifton, Ga., 
northern Florida area. Experimentation has not yet gone far enough to 
permit the recommendation of gas curing of tobacco for farm use 


in the southwest Georgia 


In one noteworthy experiment conducted in Connecticut last year, 
tobacco harvested from the same fields, at the same time and under the 
same conditions was placed in two similar barns located close together, 
one utilizing charcoal briquet fire, the other gas. The tobacco in the 
gas-fired barn averaged 43 cents more per pound in graded value than 
the charcoal-fired tobacco. Three cents of this difference resulted from 
the lower cost of gas as fuel. The remaining 40 cents was realized 
from a better price for higher quality tobacco, apparently the result of 
better curing with gas, say the engineers. Cigar wrapper tobacco brings 
a high price in comparison with other tobaccos, the Connecticut type 
averaging $2.15 a pound (farm price) in 1950. 

The nearly 5,000 pounds of tobacco in the gas-fired barn would 
provide additional profit over charcoal firing of nearly $2,000 — almost 
twice the cost of installing gas firing equipment. From a strict cost of 
curing comparison, it costs $60 an acre to cure with gas; about $100 
an acre to cure with charcoal briquets. 

Engineers at both locations high-lighted the labor-saving advantages 
of gas firing. There is not only no charcoal to haul to keep the fires 
going when gas is used, but one man can also handle four or five 
curing barns if they are at the same location. 

The research men used gas supplied to burners through flexible tub- 
ing. In this way, the burners could be moved from place to place on 
the barn curing floor to keep the curing uniform. The Georgia study 
showed that 30 gas burners, each supplying 20,000 Btu of heat per 
hour gave excellent curing results in a barn measuring 40 feet by 60 feet. 

(Continued on page 346) 


AGRICULTURAL ENGINEERING for June 1951 


ake eae are Cod Meche: Ee, RAO ag! pes $x} sous —_ er ete east 
cake Be pegs eon | dee P 3. eee a a ee ae areas r, Se Sy eft ne ss Be a a fous 
= limes er ee et Reales kes fs Be Nea ae ae 
x Dah i ae : < ye REE AE Seas eae iL Be . ae ec ae a ia Re Bee 
os ‘Sica ) ete eo Yee gu 8 ; ite RS oe eS ae a 
“a ‘ s poh Bak Te eee mei = ee " sae Ad es ro Mees es She 7 a PwAG aed ' Ws aoe ee tt "7 Pcs Lo Say Ee En en a : ete ge 
e a 
- : 
a : F AR M E ; % ¥ a —_—=_$<_==_—$_=__<_$_=_<_$_=—s—é_=_—s— _—_— _—$_— __—_——————————O———OO—OX SHS - 
7 2 aE STORE eee ye os 
Re 42 a oo ae \ i 4 
' a ri r a - 
| S AND LABOR WIIA 2 
eligi ess) ae nS) ee oe x 
ee: ei ene 4 ¢ ep ed oem On See 
) RGc:. ah <7 peapeastery 2) b>) A eve: ee! 
‘ ee a eet ‘ ie te = 
= Ba aa é aes . 
if me ; Pi RS ne, t TTT ________t Bey 
As is ae er . aes om aa ey ¥ 
= ; _— wee fl yi amt 
’ ey sil ie: ine ee % 
oS ae fe ’ ae ae 
= heme Pt a ee ee i, Oe 28 ; eee Be 
af ae ‘ : " a sa Lhe Petite : Po] or 
‘ - 2h areca, 
: BAR 4 at fete ee 
a is ; oe <p ne eee 
x ach ox Soca eames ANT A es) 
3 eS aoe ts 4 ists Paiva 
z i: ; Be aeons a 
; a oie i 7 Rs 
ms Ee vi uh ns ee u 
er, 5 ig en eee gos ee aieges: ie 2 
— f ae exh 
ei ‘ 8 fk . . . eo 
ps 7 , j-— ems 
si S Oe te, a ge | sign Se 
a be.seeg’ss - te <a es! a P 
: 4g ®, x 4 io - BY 
| gon one gg TY be ee : 
: ‘SS aa” eg : . ao. : 
ies a a &: 
; fate See CS Ms, * aS . 
om ty te Pak ges Ra wet) ; 
= Ee} opie vue ae 7 va a, oe et 
A es ee 3 4 “i _ 
« 6 “ aS ae —_— 
= " a < . ca | 
; oS Ce * S te aay . pd ; ‘ah 
Y — ee Mie... fe : " 
E ~ 7 r 4 : sy 
pe a 
5 
| ae 
y 
Nex 
Pe a 
ie 
e . . # 
; 
i 
; _ —— IS i 
q : — mae , 
* PS _ =<S é. 
) ar ie. 7 : 
: ee 4 
“a a 
‘f é 
Ly rere KFA | : 
oe . : é 
h. : 
i : 
ie 7 
er 
eg . SS ee 
oe v me i oe 
ieee e * +." Ale a 
Re. = i a 2 
Mal ; " : 
For ‘s 
= ce Fong 2 
: o 
Be i E 
1 4 ih 
» © a 
ie —_— — : qf 
a Ss rae b 
ty it FP a : oe tks 
Be aR: 4 — iv mo Ki” : o 
ae ES Sipe eA : _ 
BS a | 2 
ae 
Rene 
Se rn. * 
i gS, Be : ' 
Bis 
La * 
Be! eae Se 
5 ze 
Bis ip 7 . 
lie bs. ma a 
noe | a 
Pe ee 
etek 
f i] a 
Tie: om 
pet a 2 a 
oS a i es Sis 2K, aa ail als Se Pe ae ree ee aa ee oe ‘i sae 
Bathe. cores ea 7 at fA: Fa eee eel), tee 8 =» Sad eee St ] oon te eae Ss oil Sa) Gara Uae no Wika ea ee 3 aes 
+ eee We eee eee ek 2h lS, ae A re Wm 1 Die il or es » ? SEU Se a age: ae aS : 
oF Mae Soe Dk, Me oe hay hg go fo RR we ae cme mes: ast : ae 
5 ee dah A eT ee er SO Ne Ln a eh, one ed A : a Pe . : 4 
War eae 5. panes Si See, “Sager Baneee Re a es 7 ae oe ea P, 
vere. Laat E Se Be ctor oe ae ate Ll aes ie ee ae i 4 of a 1 ae a 


Vickers Multiple Unit Valves provide every desirable feature of custom 
design at production-line prices. Vickers sectionalized construction 
permits you to specify the exact control functions needed and no 
others; yet you pay no special design or production costs. 

To meet various control needs (original specification or conversion) 
and to make many combinations without unwieldy inventory . . . use 
the Vickers sectionalized valve assembly. 

To control motion positively and accurately . . . you get Vickers 
exclusive load inching control (also makes it nearly impossible to jar 
or dump a load unintentionally). 

To obtain any type and size of valve unit . . 
types of valve sections in four pipe sizes. 

To hold load position while operating other machine components 
or while pump drive is stopped . . . Vickers has the back flow pre- 
vention check valve. 

To prevent overload and damage to machinery . . . the assembly 
includes a Vickers positive-acting factory preset relief valve. 

To assure a leak-proof, drip-proof system . . . Vickers nested “0” 
ring seals between valve sections and on valve plungers. 

To make valve operation complete . . . Vickers furnishes spring 
loaded valve plungers (rugged operating levers optional). 

To get full capacity for piping or tubing size . . . Vickers rates valves 
conservatively at 18 gpm for the %” size up to 48 gpm for 1”. 

To obtain the utmost in performance and dependability . . . use 
a 100% Vickers hydraulic system including Vickers Vane Type Pumps. 
(See below.) 


. Vickers provides 11 


axial running clearances throughout pump life . . 


near you, or write for Catalog M-5100. 


ASK FOR —~> 


New Catalog 


M-5100 


for mobile equipment | 


These pumps are tough and long-wearing. Hydraulically balanced construction eliminates 
pressure-induced bearing loads. Automatic wear compensation maintains correct radial and 
. efficiency and delivery rate remains high. 
Series V-200, V-300 and V-400 range in capacity from 2 to 73 gpm. Operating pressures up to 
1500 psi. Available also as double pump. Get full details from the Vickers Application office 


HAND LEVERS 


OPTIONAL 
ANY COMBINATION 
OF SECTIONS 
UP TO 10 Y 


PRESSURE 
INLET 


SERIES 


RELIEF CM 
VALVE 
SINGLE ACTING 
VALVE 

ISCHARGE. / 

CLUTCH AND BRAKE VALVE per 

} 

j 


ICKER$ Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1516 OAKMAN BLVD. «¢ DETROIT 32, MICH. 
Application Engineering Offices: 


ATLANTA «+ CHICAGO (Metropolitan) + CINCINNATI + CLEVELAND + DETROIT + HOUSTON 
LOS ANGELES (Metropolitan) +*« NEW YORK (Metropolitan) + PHILADELPHIA «+ PITTSBURGH 
ROCHESTER » ROCKFORD « ST. LOUIS + SEATTLE + TULSA *« WASHINGTON + WORCESTER 


ENGINEERS AND BUILDERS OF O/L HYDRAULIC EQUIPMENT SINCE 1921 
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MARLOW WATER WIZARD SPRINKLER 
IRRIGATION PUMPS ARE YOUR BEST 
PUMP BUY BECAUSE— 


ws are designed especially for irri- 

a ee are engineered from the wes 
up for just one specific job — ——— ° 
other pump can match a Marlow’s perform- 
ance. 

2. Marlows are the only irrigation pumps 
delivered completely equipped. No extras _ 
buy . . . no other costs. Just add fuel an 
oil and they‘re ready to go. 

3. Marlow makes the world’s most ven 208 
line of sprinkler irrigation pumps. Availat e 
in 14 centrifugal models — a size, “a: 
mounting and power type for every sprink- 
ler irrigation need. 

4. Marlows are sold and serviced from _ 
to coast by leading irrigation equipmen 
distributors. You are never far from com- 
plete, prompt Marlow attention. ai 

sprinkler irrigation pumps ¢ 

areca the excellent Marlow reputation 
for quality — a reputation earned by a — 
ter century of manufacturing pumps tha 
can’t be beat. Ask any Marlow pump user. 


L THESE ADVANTAGES. 


No other pump offers AL 


That’s why, if the question is sprinkler irrigation, 
Marlow is the answer. 


Send for complete details. 


ag 


ey 


Stace 


; MARLOW PUMP 
| 253 GREENWOOD AVE. RIDGEWOOD, N. J. 


a Paras aie} ba SO epee h h ws & oe 
_ Also manufacturers of the World’s “Most Complete 
Line of Self-Priming Centrifugal Pumps 


RESEARCH NOTES 


(Continued from page 344) 


Holman Accepts New Position with USDA, Leo E. Holman, U.S 
Department of Agriculture engineer, has accepted a position as assistant 
to the head of the Division of Farm Buildings and Rural Housing, 
Beltsville, Md. Previously, Holman was associated with that Division 
conducting cooperative research at the University of Illinois. He replaces 
John W. Rockey, who recently became Administrative Assistant. in 
charge of Business Operations of the Divisions of Agricultural 
Engineering. 


Cooler Southern Homes Is Research Aim. Technical Bulletin 822, 
revised, “Factors Affecting Temperatures in Southern Farmhouses,” is a 
new U.S. Department of Agriculture publication that reports an engi- 
neering research study of low-cost housing in the South. In addition to 
an analysis of research methods and results, this publication gives some 
ideas of simple and inexpensive ways to protect Southern homes from 
summer heat. 

It suggests, for example, that many families may not appreciate how 
much the shade of trees on the house-can cut daytime heat in the home 
Shading walls with vines helped some, but shading the roof reduced the 
temperature of the air under the roof markedly. 


The Southern family whose home has little protection from the sun 
and no mechanical cooling equipment will find summer living best 
either by having doors and windows closed and shaded by day and 
open by night, or by having doors and windows open day and night 
Slat binds on the outside of doors and windows were of considerable 
help in keeping the closed house cool during the day. Another aid in 
reducing interior temperatures were ordinary roller shades covering all 
door and window glass. Such shades could reduce interior temperatures 
6 degrees F provided little heat was given off by cooking in the closed 
house. 


A water spray system, rigged to furnish an evaporating surface of 
water on the roof, gave the best summer cooling achieved in the experi- 
ments. The spray, which was supplied through nozzle-fitted pipes laid 
lengthwise along the roof, reduced interior temperatures noticeably. The 
engineers believe that a spray arrangement that supplied only the 
quantity of water that would be evaporated could give farm families 
considerably comfort with little waste of water. 

T. B. 822 is available for 25 cents a copy from the Superintendent 
of Documents, Washington 25, D.C 


NEW BOOKS 


MILK AND MILK Propucts, by Eckles, Combs, and Macy. Fourth 
edition. Cloth, xiii+454 pages, 6x9 inches. Illustrated and indexed. 
McGraw-Hill Book Co. (New York 18, N. Y.) $5.00. 

This work is primarily a text for a college first course in dairying. 
It has been brought up to date to present new information on milk, 
milk products, and related equipment and operations developed since 
publication of the preceding edition in 1943. Elementary knowledge of 
chemistry is assumed and is a prerequisite to most effective use of the 
text. In contrast, the authors have assumed that the users may have no 
advance knowledge of bacteriology, and have presented that phase of the 
subject from its elementary fundamentals. Milk handling and processing 
equipment is treated more or less incidentally from the viewpoint of 
the user, rather than as an engineering study. Chapters cover the con- 
stituents of milk, factors influencing the composition of milk, properties 
of milk, milk and dairy products as food, microorganisms, the Babcock 
method for determining fat in milk and cream, common dairy processes, 
market milk, the manufacture of dairy products — butter, cheese, ice 
cream, condensed milk, dry milk, milk by-products, dairy arithmetic, 
and miscellaneous tests. 


(Mitte c4ee no 4 SD ESRD ERO TT LUM Cac Mn Te 
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FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 


Earl D. Anderson 
Wendell C. Dean 


Development - Design - Research - Markets - Public Relations 


Frank J. Zink 


RATES: Announcements under the heading ‘‘Professional Directory’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 
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No single machine will do so many soil con- 


servation jobs so easily, quickly and economi- 
cally as the modern motor grader—especially 
an Austin-Western Power Grader with its ex- 
clusive All-Wheel Drive for maximum trac- 
tion in rough or soft ground; 30% more 
“power-at-the-blade” and exclusive All-Wheel 
Steer for high speed turning and maneuvering 
in close quarters. 

The bulldozer attachment has many uses. . . 


filling gullies, blocking the ends of level ter- 


races, clearing out brush and small trees, etc. 


RRs tA ee ee OE te EE OTR TE Tate 


Yes, for all-around versatility, you can’t beat 


an Austin-Western Power Grader, and it gets 


the job done. ~~, ae , ts So 
rn “ae 


AUSTIN-WESTERN COMPANY e | 
AURORA, ILLINOIS, U.S.A. “eee ] 
ES pine ee : 
| BUILDING TERRACES ; Pr ad 


oA oe | iS i a. 


SHAPING WATERWAYS 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Allen, Paul B.—Brooksville, Miss. 

Barrett, James D.—P.O. Box 235, Clintwood, Va. 

Basham, Luther C.—President and gen. mgr., West Virginia Tractor 
& Equipment Co., P.O. Box 473, Charleston 22, W. Va. 

Berk, Martin A.—Draftsman, John Deere Spreader Works. (Mail) 
1309 19th Ave., Moline, Ill. 

Bigueur, J. M—Asst. chief, agr. eng. dept., Centro Nacional de 
Agronomia, Santa Tecla, El Salvador, C. A. (Mail) 3a Calle Oriente 
No. 1. 

Browne, Marion H.—Maintenance engr., Monsanto Chemical Co., 
Texas City, Tex. (Mail) P.O. Box 626. 

Button, L.S., Jr—Jeffersonton, Va. 

Critchfield, John H.—Agr. engr. (SCS), USDA. (Mail) General 
Delivery, Cheyenne, Okla. 

Crouse, Earl A—Mer. and operator, Cherry Lane Farms, R.R. 4, 
Gettysburg, Pa. 

Dunham, James A.—2415 Laburnum Ave., Roanoke, Va. 

Erickson, Vedick A.—Asst. chief product engr., Richmond Works, 
International Harvester Co., 520 N. 15th St., Richmond, Ind. 

Fulmer, John R., Jr—Gen. mer., Clearfield Electric Cooperative, 
1120-1122 S. Second St., Clearfield, Pa. 

Giles, Burke—P.O. Box 41, Morgan, Utah. 

Haas, Clarence C.—Chief product engr., Richmond Works, Inter- 
national Harvester Co., 520 N. 15th St., Richmond, Ind. 

Haldeman, George W’—Sales engr., French & Hecht Div., Kelsey- 
Hayes Wheel Co., Davenport, Iowa. 

Harris, Marlin J., Jr —P.O. Box 416, Auburn, Ala. 

Hunck, B. Gene—R.R. 2, Dover, Okla. 

Hunt, Donnell R.—lInstructor in agr. eng., lowa State College, 
Ames, lowa. 

Johnstone, Robert M—P.O. Box 3532, Virginia Polytechnic Insti- 
tute Station, Blacksburg, Va. 

Kraemer, William T.—Sales engr., Caldwell Plant, Link-Belt Co., 
Chicago, Il. (Mail) 8105 S. Hermitage Ave. 

Leggett, Armistead M—719 W. 27th St., Norfolk, Va. 

Martin, Frank M—Product designer, McCormick Wks., Interna- 
tional Harvester Co. (Mail) R.R. 1, Route 53, Downers Grove, Ill 

MeCanse, James E—Ed McCanse Ranch, P.O. Box 211, North 
Powder, Ore. 

Moore, William M.—Cardiographic compilation aid, U.S. Naval 
Hydographic Service. (Mail) R.R. 1, Harrolsburg, Ky 

Morris, Richard P. W’.—Design engr. in charge, tractor design dept., 
Rainham Wks., Ford Motor Co., Ltd. (Mail) 33 Crystal Ave., Horn- 
church, Essex, England. 


THE MODERN 

q CANAL BANK 

fa \_ MACHINE 
Slope your canal banks to 
any degree wanted — cut 
back the berm—spread the 
spoil away from the bank— 
up to 3 miles per hour. 


Quickly attached to any at 


Moysey, Evze B.—Special lecturer in agr. eng., University of Saskat- 
chewan, Saskatoon, Sask., Canada. 

Nash, C. A.—Governmental sales mgr., Rish Equipment Co. (Mail) 
1402 Boulevard Ave., Huntington, W. Va. 


- Perry, C. A—Ag al ngr., The Ohio Power Co., N. Wash- 
crawler-type tractor of D6, R. Rete: eee ee ee Se ee eee oe RR ee 
rad ot, . 
: D7 or D8 power Sloper a” Riblet, Donald B.—P.O. Box 5474, Virginia Polytechnic Institute 


Station, Blacksburg, Va. 

Shanks, Clenton W.—P.O. Box 5667, Virginia Polytechnic Institute 
Station, Blacksburg, Va 

Shirley, Thomas C.—Electrical dev. rep., Electrical Dev. Branch, 
Tennessee Valley Authority. (Mail) 1110 James Bldg., Chattanooga, 


blade and spoil wing do 
entire job in a single, fast 
operation. 


| ia Tenn. 
Made by the makers é ¢ <a Sitterding, Merlin H.—Sales prom. for district agent, Martin Steel 
bs ° S la Peed Products Corp. (Mail) 120 N. Salisbury St., W. Lafayette, Ind 
THE TORR hee <a Smith, Albert B—P.O. Box 71, Providence, Utah. 
lis Stevenson, Jack T.—7480 Halpin Ave., St. Louis 21, Mo. 
Switzer, Robert W.—Rural service rep., West Penn Power Co., 
Write For Brownsville, Pa. 
Free Foider Taylor, Warren E—R.R. 2, Dexter, Kans. 


Theimer, Otto F.—Chiet engr., Suka-Silo-Bau Heinrich Kling, 
Muenchen-Solln, Munich, Germany. (Mail) 37 Wilbrechtstrasse. 

Urben, Leon ].—Trainee, J. 1. Case Co. (Mail) New Glarus, Wis 

Weber, James E.—Sales engr., Virginian Electric, Inc. (Mail) 300 
Central Ave., South Charlestown, W. Va. 

Winder, John D.—Trainee, Carnation Co. (Mail) P.O. Box 397, 
College Station, Tex. 

Worrell, Robert L—Product engr., Allis‘Chalmers Mfg. Co., La 
Porte, Ind. 

TRANSFER OF MEMBERSHIP GRADE 

Tetley, F. A.. Jr—Gen. Mgr., Tetley Nurseries, 844 W. Sixth St., 

Corona, Calif. 
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AN-STEEL 


The All-Steel Farm Building 


for All America 4» 


YOUR QUONSET DEALER 
maintains complete 
building erection serv- 
ice. Consult him! 


More and more 
the American Farmer 
ic relying on Quonsets for... 


In the last ten years production methods on the farm have been tremendously 
speeded by the use of modern machinery. Many crops are now harvested in 
days instead of weeks. This stepped-up productivity has emphasized the 
need for farm service buildings that are more functional—buildings which 
are efficient production tools—which supplement machinery in increasing 
the production of both crops and animals. 


With a Stran-Steel Quonset, the farmer has the finest non-combustible farm 
service building obtainable. It provides maximum comfort, convenience, 
efficiency, durability and adaptability. Its clean functional lines make it a 
source of pride and satisfaction. Its low maintenance cost and dependability 
mark it as a sound investment that will keep on producing year after year. 


GREAT LAKES STEEL CORPORATION “a 


Stran-Steel Division © Ecorse, Detroit 29, Michigan 
Y oN 


NATIONAL STEEL wily COF 


Quonsets are available in 
many color combinations 


¥ GRAIN STORAGE 


LIVESTOCK SHELTER 


| CORN STORAGE 
@® FRUIT STORAGE 


IMPLEMENT STORAGE 
teY Pouitry Houses 


KB MISCELLANEOUS 


. - . . 
Use this coupon for information about Quonsets as | 


a farm production tool. We will include data on 
sizes, colors, and the name of your nearest one 
dealer, from whom you can get the detailed costs. 
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Internal design of the nozzle, one of the 

most complex in hydraulic engineering plus 

Precision in machining . . . these are the two major ele- 

ments that determine nozzle performance. With TeeJet | 

Spray Nozzles you can be sure of engineering at its best | 

and manufacture maintained at precision standards. | 
H TeeJets are the product of America's leading exclusive [| 

manufacturer of spray nozzles and related equipment for | 

farm and industry. i 


TRIGGER TeeJet.. 


AO MESS i 


bomen 


The precision made trigger hand valve for port- 


{ able sprayers. Available with straight or curved 
; extensions, with fixed-type or swivel nozzle bod- 
t ies. Weighs only 10'/2 ounces. Valve seat assem- 
j bly replaceable. 


\____ SPRAYING SYSTEMS CO. 


tat Se 


3226 Randolph Street. * Bellwood, Illinois 


F & H WHEELS 


for 


AGRICULTURE 


and 


INDUSTRY 


Including 
Allied Products 


FRENCH & HECHT 


DIVISION 


KELSEY-HAYES WHEEL COMPANY 
DAVENPORT ¢ IOWA 


350 


NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


New Farmall Super C Tractor. A new McCormick Farmall tractor 
—the two-row, two-plow Super C —has been announced by Interna- 
tional Harvester Co. It has 17 major improvements. In the engine, bigger 
cylinder bore gets 12 per cent more power. Battery ignition, with auto- 
matic spark advance, provides smoother power and increased lugging 
ability over the entire load range. A bigger-capacity, pressurized cooling 
system maintains proper engine temperature in all weather. Heavy-duty 
connecting-rod bearings, of a type similar to those in big diesels, are 
used. New self-energizing disk brakes, which operate at a toe-touch, 


make pin-point turns easier, high-speed stops safer, and are easily ad 


| 


New McCormick Farmall Super C tractor 


justed. The Farmall-Touch-Control system, which raises, lowers, and 
regulates mounted equipment hydraulically, has been improved for 
greater durability. A softer-riding, upholstered, hydraulic seat and more 
easily reached clutch and brake pedals contribute to operator comfort 
The chassis has been strengthened from front to rear. Heavy web rib- 
bing reinforces the transmission-differential case. Like the other Farm- 
all tractors — the Cub, Super A, H, and M—the new Super C has a 
full line of matched McCormick equipment. 


Massey-Harris Pull-Type Combine. The new combine will incorpo- 
rate many important features to do a better and faster job of harvesting 
a dificult crop. The Massey-Harris machine is a large-capacity, straight- 
through, cylinder-type combine with a pick-up attachment for combining 
from the windrow. It is equipped with sealed ball bearings throughout, 
spiked-tooth cylinder and concave. The bottom of the elevators, the 
auger tubes and the bottom of the table are perforated to let sand and 


Massey-Harris peanut combine 


dust escape. The combine is available as a power-take-off model or 
with an auxiliary engine. The new pull-type combine will do the work 
of 12 men formerly required in the harvesting of peanuts. It is a 
practical, cost-reducing unit both for the farmer who harvests his own 
crops, and for the custom operator who contracts for large acreages. In 
view of the labor situation, the new combine should be an important 
factor in raising the production of this vital crop. 
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REYNOL ps FARM INSTITU TE 
P. 0. Box Ne. 1800 
Louisville 1, Kentucky 


Open Letter to Agricultural Leaders on 
ALUMINUM FARM BUILDING PRODUCTS 


This period of heavy defense demand for aluminun, and of 
consequently reduced civilian supply, is 4 good time to take 
a broad, over-all view of the most recent and rapid 
development in farm building. 


In less than 4 decade, aluminum roofing and siding on farm 
buildings has increased from practically nothing to millions 
of squares annually. Aluminum has rejuvenated old buildings 
with the "perpetual youth" that comes from imperviousness 

to rust and resistance to corrosion. Its light weight com- 
bined with great strength has stimulated new design trends. 
It has eliminated the need for painting, reducing main- 
tenance to a minimum. Most important, aluminum's radiant 
heat reflectivity has raised the productive potential of 

the farm, particularly for poultry and livestock. 


This heat reflectivity - which reduces interior summer 
temperatures as much as 15°, and also improves winter com- 
fort - has become a new field of agricultural research. 
Tests prove the prevention of hot-weather poultry losses 
under aluminum - together with increased ess production in 
hens and better weight gain in broilers. Other research 
projects show increased milk production and greater weight 
gains of hogs and cattle in cooler summer temperatures — 
which aluminum makes possible. 


Aluminum production capacity is now expanding. A major 
purpose, after military needs, is to increase the farm 3 
supply as soon as possible. : af 


REYNOLDS FARM INSTITUTE 


—n 
MILLIONS OF POUND ¢ 
70u - . 


- a Acs 
EYNOLDS ALUMINUM PRODUCTION 


actual 
Pn J ESTIMATED PRODUCTION 
(INCLUDING CaPaciTY 
UNDER CONSTRUCTION) 


1941) 1942 1943 1944 


1945 1946 
is 1947 1948 1949 1950 1951 19 
¢ : ‘ 5 


E Pp 9g 
P d 
xpandin aluminum roduction of Reynolds Metals Com any 
Pp 


AGRICULTU iN 
ULTURAL ENGINEERING for June 1951 


mene & hE 2 Mee! 2 OPE ay ie ASAE 0 oa 0 Caen es A no es ae Re ito 4 
peters er Bole p aoe 2 em On. 9 ee Be Soe Meee ete: \ eae ag So a sv ak ap = SR 2 ee p 
ee Soe eth ae Sete aii Vit cre seer tS ca EN MR Nee oe <<“) yoga Peace c 2 coe 
io Se3 yarn poms pet a eae ane ae 9 Ere we! NS ers waits te NO page ie ean aR DE Te 5 i eh eae 
ed ee ee Bes. ee eae ea a é fe es ed Mee Meee Mee Ge bk oo eee Socal S 
Eisid eeen eet RI fate A lS vem [Sag SS Re ean Ns: = geese 5 ae Rea ps Oe 
See b ES a as hee PEGS, VOSS tala Se "ete Oa Ee ae cus) Sees Siedoe oe yay c Z 
ad Sige eo ha ais, 3: Bence pe tees °° oan ee ae ee ea eS a ROE os : iG CaaS eae : 
; — Pern) eee: me Mec ee ig) ce Wee ae aie es Re Site s 
Big — < ee | eee hl ae ye te Gee ame ee heh aS Baer + cesar jsf ae pete teehee , ey 
ie A mn 7 i : is 
BG, . y 
2 7 
fr ; 
gh . . : ee: 
a Siete ence sickest: : 
ue seteeMareteg ot wes g Stas sasssuspaystg betas as togeet taba ahora anenas Bae aRE Se bs aR RR as at state 
‘ FS aS ae Re ES Ree eta CR ste cas - £ 
BS poe iretes eo ah oe oe eae to Pee ene a ee ae Rt Spreraetsh oom nas. ao saa nance atetiecathe os gs ON Oe Wate R-# ot be ‘ 
de BSR SS ieee a ee eR ea ge abate See ott. S ; 
ie SburoBia et Seales er tate We MM  ee  NTR ™ Saal BRE aS. 
ESS NERA hooters iad a aa . Rie oe toh Rene 
. —-_ Sey Rares Ser! 
a eae rd Bat te 
: Boa a via RRS Aces 
E- Baees ey Sites tied dts. ‘ 
Be Soke |: ees STATS eck 
a Peay oe a Pee RE, 
Ry Becta: _) FARM Braet Hi 
1 A Sn Sd <a Bear SPE tas ete ge , 
ge REESE ow : Upiten tee pss 
ae Pasa rat Pe INSTIT T Ba SN a 
Rae Ixecee he: : 
: Fees Ratan sais : 
. es nat Gee aay, 
gee Se aes e 
eottate tage vee. Seer ae Tae f 
BAe Cae teeeneate wets 
h Bt ea Wiese as 
ify Upigesine fest Be Hn 
me eevee ge: Poa ees 
5 eee ies Peis 
ts Bee ara eee ee 
i Bs raed pectin Se ; 
i Bt ke Saetiee 
4 Baad ere TERRE aaa 
i Be ce cnn GEMS ; 
ie Pane Ha Saethaate ate. 
yan Haase a 
Bg scart se Seer. 
ig Peed poh an ea 
: pat ates tg SERS. ; 
; Bok tated Siahiysar ts! X 
igeaiewae Spek tee ; : 
i Bax SS SAT See - 
Foe, eieielre ee Sif :ssBhtse tc, - 
| Fig eS SERS 
: Bah td Pe eet oe Sa 
: Ppbacre ity BASSES: oe 
: peeks Bice : 
Pee eee Biche 
; Heseed ay Bahar: 
ie Batra ci Sia : 
' Shbetscsthtae Bieieae.t 
: Biers ee hat Deets Ste: ee: 
‘ breton coat SMA ager 
; Reh haa Bs Ae Sata 
f be eg See aE: 
hse [et a 
KS Heise ne. Regia Sst. ; 
He SEARS Sa Syste Sse 4g 
nd Zee5sS See: Paes: j F 
a Pe ee oe See ; 
sat bares: Bo: fos ata batt § 
s Se eicg aah ban 4 
oy his Bee we eee Behe 
s See eat Savini 4 
a See yes Tee Syste. ; 
ee Pees Be BES wt S ; ; 
be PEE eS PRSASY ' 

Be Bie etree, Rete, _ : 
i gare peaches aaa: ; 
A Sees eae eet: ' , 

a Poste Taree Esa { i 
ate a Stet. ; 
BEES EES SEs By 7 oe : 
; EERE ESE: eats: : 
tag Bebites Seceted ae wot pe as i 
er AAR AEE Sabi: 
eit Pete Sasa es FR Say 
Ni Se SASS ; 
as Pitts Bs mma Ba ta 
Gi) keitasvees ease, See ‘ 
ie ieee Saecmae st bo i f 
8 Ek ipa ee haere 
i Ripe Fetes Mats iiewct 
A, TRARERI NEO: 3, Seset: t 
My SRE SRR sae a a ; 
é Wik hve a Bir i : 
ny Reise eater gees : 
iP: PESTS Tes Hoe. Wy 
eee a He eee dt} 
Me Ee ea a eae ; 
; Ae eae eee Sasa 
5 cpeasens Battie te soo sebeess 2% . 
Pate Seb mri Sani Pattte: A 
PRs han te Oa Sea 
r Bt COT hr Omer es bes 
Bebe tee VER ; 
: PhS eae mat a a i 
a broth oaenichs wee 
i VRE OBES ee 
5 Bare oak cr ae 
by Pi ae Ee a 
¥: Sees ee 
KG BAe ee 
; Faas eee eed 
$5 Ratieme aaa la te 
eo See ten gets Pt 
Te! Rane sh kts tes eee = 
Wt baa Be acy ca Ba = 
F | ee ee : 
ee 3 
i = 
f& esafederethntspeetsccastier eee a “ll i Ss J 
= 600 et pecretetteiess secegce sito REE TR EE aa sete eg < f F , Z é fo y , 
C— cocoon ee eee Shhh, 
& aS : A mf YY ff Ja 
! om g } : of # f, 
r 
| on SSenGnG & ad 44 eg a?¢ / 
: | 300 HH ee e2e en Se en ; f ‘ 
. re ff “+. << ~ len Fal ; ee 
ode tay A ES ae / / 
? 4 — — ff / 
j™ . BE — . me /, af ff) 
8 | ied f Fone) aaa 4G} : we - i 5 / 
| % : 3 a Z 
J oe ee = OR atte s t. £ y * 
: ma io * a = 1 ; 3B. yf i 
100 i ieee: Hass —_ ~~ a at. 
; | y 4 7 — at Pe —_ v ; 
Py QRSGRER owe mE ss a ees 
ke — 4 ~~. 
i a ~ 
; ie t —=> i : ] 1) ; 
ee a ns { <7 A\\\) Naa 
ro Ny # re 
f ——__—_—_—_______ ki 2 } ; 
; ee \ f 
q 
eo) 351 
> 
fe 
es 
ae ee 
tot RRM ke hk ti ee ‘ ais fat 
OTE ASS" RMS ry MR SS Va Tr a ange ge a sia 
: ai Men aie «2 Oy AMES tice Te = ae oy ora Cee ape the | 1 ae es p30 Spanien ce “Sees 
+ OES OS. . Sa Bec Siu) RR ad a OR ere ee geet eee icy d 
Bat oS ietant pa cy I ee areca ee Mr oan re emer teem NS ke oe ee EE Et Fe a ey at aeons tie Z 


352 


Get This Guide 
To Pump Service 
In Row-crop Spraying 


“Bulletin 


I nam armwtemes ent terres tabere 


serene rome (eerene ee eee nee = me 


How Tuthill pumps meet 
row-Ccrop spraying require- 
ments in today’s weed and pest control service is told 
in this illustrated bulletin. It includes complete data on 
models for handling both water-base and oil-base solu- 
tions of insecticides, herbicides, and fungicides com- 
monly used for this service. 


Write for Model 5W Series bulletin today. 


PUMP COMPANY 


939 E. 95th Street, Chicago 19, Illinois 


(ae ee ee 


FOR FARM AND INDUSTRY 


LEDER OEELC 
WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
have given us the “know how"— 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2811 CHERRY, QUINCY, ILL. 


os +. 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne! 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural] engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open"’ and ‘'Positions Wanted’’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


Note: In this bulletin the following listings still current and pre 
viously reported are not repeated in detail; for further information see 
the issue of AGRICULTURAL ENGINEERING indicated 


Positions OPEN: NOVEMBER—O-102-510. DECEMBER—O-113 
514. 1951—FEBRUARY—O-168-517. APRIL—O-177-523, 226-525 


Positions WANTED: SEPTEMBER—W’-40-10. OCTOBER—W-69-13, 
73-14, 71-15. NOVEMBER—W’-99-18. 1951—JANUARY—W-140-25, 
145-27. FEBRUARY—W-156-31, 162-33, 164-35. MARCH—W-116- 
36, 120-37, 172-39, 184-40, 176-41, 185-42, 188-43. APRIL—W-196-44, 
202-46, 227-47, 212-48, 222-49, 229-50, 219-51. MAY—W-240-52, 
252-53, 253-54, 237-55, 276-56 


277-57. 


NEW POSITION OPEN 


SHOP FOREMAN to establish and operate a new, well-equipped shop 
and to assist with shop instruction and research. Location, Bangkok, 
Thailand. Position requires understanding of elementary engineering 
principles. College graduation desirable but not essential. Calls for good 
mechanic with ability to maintain a neat and efficient shop, and to work 
happily in a foreign tropical environment. Experience in automotive 
repair, welding, woodwork, and simple machine tool work desirable. 
Two-year contract. Salary not specified but comparable with that for 
similar position in the U.S.A, plus 25 per cent differential, quarters 
allowance, and round-trip transportation. O-293-526 


NEW POSITIONS WANTED 


DESIGN, development, research, sales, or service in farm structures 
or soil and water field, in public service or industry, preferably in Wis- 
consin or West of the Mississippi River. BS deg in agriculture, 1948, 
University of Wisconsin. Senior standing for BS deg in civil engineering. 
Graduate study on underground water, 1950, and on hydraulic structures 
and machinery, 1951. Farm background. Undergraduate assistant in 
agronomy, «yr. Land teveling and irrigation work in West with 8S.C.S., 
7 mo. Drainage, farm pond, and erosion control structures work in Ohio 
with S.C.S., 2 yr. War enlisted service in Army Air Force, 16 mo. Mar- 
ges Age 25. No disability. Available on 30 days’ notice. Salary open. 

y-264-55 


SALES or service in power and machinery field in industry with 
manufacturer or distributor, preferably within northern half of the 
U.S.A. BS deg in agriculture, major in commercial agricultural engi- 
neering, expected in June, University of Wisconsin. Farm work six 
summers, including operation of modern farm machinery. Office work in 
State 4-H Club office, Madison. Member Naval Reserve. Single. Age 22. 
No disability. Available June 18. Salary $275 mo. W-260-59 


DESIGN, development, or research in power and machinery or prod- 
uct processing with experiment station or industry anywhere in U.S.A. 
BS deg in agricultural engineering, Iowa State College, 1939. MS deg in 
agricultural engineering, Louisiana State University, 1944. Professional 
degree in agricultural engineering, Iowa State College, 1948. Farm 
background, including 2 yr full-time farming before college. Junior engi- 
neer U.S.D.A., 3 yr. Research associate and assistant agricultural en- 
xineer, specializing in rice drying, Louisiana Agricultural Experiment 
Station, 3% yr. Commercial experience with rice drier co-op, 6 mo. 
Associate agricultural engineer and agricultural engineer, U.S.D.A., 4% 
vr in research on sugar cane and rice production and handling problems 
Licensed professional engineer in Texas. Married. Age 36. No disabil- 
ity. Available July 1. Salary open. W-232-60 


DESIGN, development, research or writing in soil and water field, 
with industry, preferably in Southeast. BS deg in agricultural engineer- 
ing. 1950, Iowa State College. Part time truck, dairy, and grain farm 
work 7 yr. Part time work while in college in office and in welding and 
metal construction. Employed since graduation as winch operator and 
trailer driver. Married. Age 22. No disability. Available now. Salary 
open. W-251-61 


DESIGN, development, or research in power and machinery with col- 
lege or experiment station in a western state. BS deg in agricultural 
engineering, 1951, Utah State Agricultural College. Farm background on 
irrigated farm in Idaho. Nearly two years as mechanic on maintenance, 
overhaul, repair, service and assembly of tractors and farm machinery. 
Several months as carpenter on assembly and construction of prefabri- 
cated houses. War service in Army Air Force 5. yr. Married. Age 33. 
No disability. Available June 15. Salary open. W-261-62. 


DESIGN, development, or research in the power and machinery field, 
in public service. BS deg in agricultural engineering, 1951, Louisiana 
State University. Student assistant in Louisiana Agricultural Experi- 
ment Station, 2 yr. Single. Age 22. No disability. Available now. 
Salary $300 mo. W-280-63 


RESEARCH, design, development, extension, or teaching in farm 
structures, with public service or industry, anywhere in U.S.A. except 
deep South. Other, Alaska. Willing to travel. BS deg, 1948, MS deg 
expected June 18, both in agricultural engineering, Michigan State Col- 
lege. Farm background. Graduate research 2% yr with Michigan Agri- 
cultural Experiment Station and U.S.D.A. War enlisted service in Army, 
3, yr. Married. Age 29. No disability. Available June 18. Salary 
open. W-262-64 


DESIGN, development, or research in power and machinery with 
manufacturer, preferably in Midwest. Willing to travel or spend 2 yr in 
foreign service. BS deg in agricultural engineering 1951, University of 
Missouri. Farm background. Experience with most types of farm ma- 
chinery and some with large construction machinery. War enlisted 
service in Army, 2% yr. Single. Age 24. No disability. Available June 
15. Salary $3600. W-263-65 
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Free-rolling disks stay free rolling 
with TIMKEN’ bearings in Rome plow 


HE disks of this Rome disk 

plowing harrow are designed 
to chop vegetation, roots, even soft 
wood up to 6” in diameter, into 
bits. At the same time, they lift the 
soil upward. But to do their job 
effectively, the disks have to roll 
freely at all times ... in spite of 
heavy radial and thrust loads, dirt 
and moisture. 

To insure easy rolling, engineers 
at Rome Plow Company mount the 
disks of their Model TM 16-28 
harrow on 16 Timken” tapered 
roller bearings! Timken bearings 
carry radial, thrust, or combination 
loads with negligible friction. They 


NOT JUST A BALL >) NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL é AND THRUST —-())~- LOADS OR ANY COMBINATION — 


permit tight closures that keep dirt 
and moisture out—lubricant in! 
Their true-rolling motion and 
smooth surface finish practically 
eliminate friction and wear; original 
accuracy is maintained longer. 


Diagram shows how Timken 
bearings are mounted in the Rome 
Model TM 16-28 disk plowing har- 
row. The sleeves on which the 
Timken bearings are mounted are 
clamped between the disks. The 
self-contained unit consisting of the 
sleeve, bearings, and box assembly 
permits disassembly of the disk 
without disturbing the bearing 
cleanliness. 


For further information on Tim- 
ken bearing applications in farm 
machinery, write on your company 
letterhead for a copy of “Tapered 
Roller Bearing Practice on Current 
Farm Machinery Applications” 
The Timken Roller Bearing Com- 
pany, Canton 6, O. Cable address: 
“TIMROSCO”, 
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